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STATISTICAL  CONCEPTS  IN  DESIGN 


Considerable  emphasis  is  placed  today  on  the  design  of 
equipment  and  work  stations  to  accommodate  their  ultimate  users 
and  on  considering  the  functional  man  as  an  integrated  component 
in  the  system  design.  Despite  this  focus,  problems  of  how  best 
to  design  the  variations  in  body  size  are  far  from  solved. 

Among  the  many  design  aids  used  in  the  development  of 
clothing,  personal  protective  equipment  and  work  stations  are 
various  forms  of  human  analogues.  These  analogues  may  range 
from  simple  two-dimensional  templets  to  elaborate  three- 
dimensional  anthropometric  dummies  and  will  have  in  common 
only  that  they  were  developed  to  characterize  in  some  fashion 
the  size  and  shape  of  a specific  design  population. 

Engineering  design  manikins  have  been  widely  used  in  the 
field  of  aviation.  As  early  as  1926,  Mr.  Hugh  Lippman  con- 
structed a profile  scale  manikin  which  was  used  as  the  speci- 
fication of  human  body  size  in  military  aircraft  cockpit  design. 
Captain  H.  G.  Armstrong  soon  thereafter  assembled  data  on  the 
size  of  aviation  cadets  to  demonstrate  that  the  current  recruit- 
ing standards  were  permitting  acceptance  of  individuals  who  were 
over-large  for  the  aircraft  then  in  use.  Armstrong  recommended 
that  fighter  pilots  be  limited  to  70  inches  in  stature  and  180 
pounds  in  weight  to  gain  maximum  performance  from  fighter 
aircraft.  For  a period  prior  to  World  War  II,  the  fighter 
pilot's  stature  was  restricted  to  68  inches  (Randall,  et  al . , 
1946)  . 
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with  the  heavy  demands  for  aircrew  in  World  War  II,  the 
size  requirements  were  lifted  in  complete  disregard  for  body 
size  criteria  which  had  been  used  in  the  design  of  the  aircraft 
then  in  service.  The  staggering  problems  that  resulted  and  the 
work  accomplished  in  their  solution  by  Army  Air  Force  anthro- 
pologists have  been  fully  doc\imented  by  Randall,  et  al.  (1946). 
Part  of  this  work  involved  the  development  of  jointed  drafting 
board  profile  manikins  constructed  to  l/30th  scale  (Randall, 
1943) . 

The  Army  aviator  population  was  represented  in  three  sizes 
known  as  types  A,  B and  C,  to  attempt  a functional  coverage  of 
the  variations  in  body  size.  Type  A was  approximately  an  aver- 
age size  individual,  type  B a small  individual,  and  type  C a 
large  individual.  The  average  stature  and  weight  of  each  of 
the  three  body  size  types  are  shown  in  Table  1. 


TABLE  1 

Stature  and  Weight  Design  Values 
Army  Air  Force  Manikins 


Body  Type 

A 

B 

C 


Stature 

175.3  cm 
166.5  cm 

186.3  cm 


(69.0  in ) 
(65.5  in) 
(73.5  in) 


of 

Weight 

154.3  lbs 

140.3  lbs 
171.7  lbs 


It  was  believed  that  cockpits  and  other  crew  stations  designed 
to  adequately  accommodate  this  range  of  stature  and  weight  would 
accommodate  about  90  percent  of  the  aircrews  then  flying. 
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The  design  values  used  are  plotted  on  a stature-weight 
bivariate  table  (Figure  1)  for  fliers  of  that  era  (Randall 
et  al. , 1946,  p.  273).  Subsamples  were  selected  by  dividing 
the  range  of  body  stature  into  equal  thirds  and  then  com- 
puting the  arithmetic  mean  for  each  dimension  for  the  small 
and  large  subsets.  These  mean  values  become  the  manikin  design 
values  for  body  types  B and  C.  The  mean  values  for  the  total 
sample  were  then  used  as  the  manikin  design  values  for  body 
type  A.  The  two-dimensional  drafting  board  manikins  were  later 
supplemented  with  full  scale  three-dimensional  forms  which 
could  be  used  as  test  devices  in  the  mock-up  stage  of  the 
design  to  test  the  crew/work  station  accommodations. 


Tfelfrht  (pounds) 

Kedian 

175757 

(^9.2) 

206-211 

i:::: 

200-205 

1 

1 

U:::: 

15l;-199 

2 

h 

11 

5;:;; 

168-195 

A 3 

11 

15 

102-167 

10 

20 

21 

21:::: 

176-101 

•I'i'-'.-V 

12 

22 

51 

26 

2ii;;;; 

170-175 

•,■■•6 

17 

53 

50 

39 

31  :: 

16?+-1^ 

•■■25 

37 

52 

55 

19 

27i::i 

150-165 

;;p 

50 

69 

76 

53 

3ii 

■ :6;  ; : .'6: ' : : ; ; ;i:  ■ Ved  isn 

152-157 

. sa.'-'' . 

.17 

•■16 

73 

75 

60 

57 

29 

12:  155.12 

116- 151 

'.•77-A7 

60 

107 

69 

39 

2i::ii 

Urf)-ll45 

7io‘..- 

.■.•■3a.';- 

•■•75 

75 

66 

61 

3l 

12:::: 

V-.l::':':'-' 

15I-159 

^l6;;7 

• 61 

61 

6U 

38 

13 

Z.::: 

120-153 

.•■53.'.V 

•■•16 

32 

26 

6 

1 

122-127 

7/l--:;/l;;7 

-Hi-:! 

.'.23V-.' 

.•■•31 

19 

2 

116-121 

■;;3 

6 

1 

110-115 

Cm. 

156  159 

162 

165 

168 

171 

171 

177 

180 

165  186  189  192  195  196 

156  161 

I6U 

167 

170 

173 

176 

179 

162 

165  168  191  19I  197 

Inches 

61.1  62.6 

65.6 

65.0 

66.1 

67. 

3 68.5 

69.7 

70.9 

72.0 

75.2  71.1  75*6  76.6  78. 

62.5  65.7 

61.9 

66.0 

67.2 

68«l4  69*6 

70.6 

71.9 

75.1 

71.3  75.5  76.7  77.9  78. 

Stature 


Figure  1. 


Correlation  of  Weight  with  Stature. 
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Drafting  board  manikins  and,  to  a lesser  degree,  the  full 
scale  body  forms  have  proved  to  be  very  useful  engineering  aids 
and  are  in  widespread  use  today.  Nevertheless,  certain  funda- 
mental questions  relating  to  how  effectively  these  design 
guides  characterize  the  size  variance  of  the  design  population 
remain  unresolved.  It  is  common  to  find  that  a family  of 
drafting  manikins  is  developed  for  a particular  design  problem 
to  represent,  for  example,  the  5th,  50th,  and  95th  percentile 
body  sizes.  The  wide  use  of  this  type  of  approach  warrants  an 
examination  of  exactly  what  these  manikins  portray  in  terms  of 
body  size  variance  in  the  population. 

A commonly  held  concept  in  design  revolves  about  designing 
for  the  "average  man."  The  average  (arithmetic  mean,  median 
or  mode)  can  be  computed  for  any  dimension  measured  and,  if 
the  sampling  is  adequate,  is  an  estimate  of  central  tendency 
for  that  variable  for  the  population.  When  the  average  is 
used  in  conjunction  with  some  measure  of  variability,  such  as 
the  standard  deviation,  it  becomes  a useful  descriptive  tool 
to  specify  population  parameters.  Because  the  average  is  a 
measure  of  the  location  of  central  tendency,  it  appears  logical 
to  assume  that  it  must  serve  some  important  role  in  that  design. 

The  use  of  the  average,  despite  its  value  as  a design  datum, 
can  lead  to  grave  consequences.  If,  for  example,  the  average 
value  of  stature  is  used  as  the  design  criterion  for  clearance 
of  a doorway,  it  would  soon  be  apparent  that  approximately  half 
the  potential  users  would  not  be  properly  accommodated.  Those 
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individuals  having  stature  greater  than  average  would  not  have 
sufficient  clearance  to  clear  the  door  lintel  without  stooping. 

It  also  appears  to  be  commonly  assumed  that  an  average- 
sized individual  will  be  essentially  average  in  all  dimensions. 
This  is  a rather  common  extension  of  the  idea  that  body  pro- 
portions are  more  or  less  constant,  that  a small  individual  is 
a miniature  version  of  an  average  sized  individual  and  the 
larger  sized  person  an  expanded  version  of  an  average  sized 
individual . 

In  a study  of  the  concept  of  the  average  man,  Churchill 
and  Daniels  (Daniels,  1952)  tested  the  assumption  of  what 
measurement  values  constitute  the  average  man  using  ten  dimen- 
sions useful  in  clothing  design.  The  average  was  defined  for 
purposes  of  the  study  as  any  value  which  fell  within  the  limits 
of  the  mean  + 0.3  of  a standard  deviation  rounded  to  the  nearest 
whole  centimeter.  This  would  mean  that  approximately  23  to  30 
percent  of  the  population  would  be  included  as  average  for  any 
one  dimension.  Churchill  and  Daniels  found  that  of  the  4063 
subjects  in  the  study  sample*  1055  were  classified,  within  the 
limits  of  their  definition,  as  being  of  average  stature.  In  the 
next  step,  the  average  range  of  each  of  the  nine  additional 
selected  measures  were  added  with  the  following  results; 


* Data  from  Hertzberg  et  al. , 1954. 


TABLE  2 


The  Average  Man 


Range 

No. 

Percent 

Variable 

Defining  Average 

(cm) 

Included 

of  Sample 

stature 

173.95  - 

177.95 

1055 

25.97 

Chest  Circ 

96.95  - 

100.95 

302 

7.43 

Sleeve  Length 

83.95  - 

86.95 

143 

3.52 

Crotch  Height 

81.95  - 

84.95 

73 

1.80 

Vert  Torso  Circ 

162.95  - 

166.95 

28 

0.69 

Hip  Circ  (S) 

103.95  - 

108.95 

12 

0.30 

Neck  Circ 

36.95  - 

38.95 

6 

0.15 

Waist  Circ 

78.95  - 

83.95 

3 

0.07 

Thigh  Circ 

54.95  - 

57.95 

2 

0.05 

Crotch  Length 

69.95  - 

72.95 

0 

Thus,  of  the  1055  men  of 

" average" 

Stature , only 

302  were  also 

of  average  chest  circumference  and  so  forth.  The  investigators 
concluded  that  the  "average  man"  can  be  "a  misleading  and  illu- 
sory concept  as  a basis  for  design  criteria"  and  suggested  that 

\ 

the  range  of  variability  in  body  dimensions  is  more  valid  than 
an  "average"  value  in  design  solutions  (Daniels,  1952,  p.  4). 

The  more  sophisticated  designer  will  look  beyond  the  "average" 
and  think  in  terms  of  a design  concept  which  incorporates  the 
tails  of  the  distribution  of  values  as  well.  Ideally,  a designer 
should  cover  the  entire  range  of  variation  in  a population  but  in 
practice  this  can  seldom  be  achieved  successfully.  A few  indi- 
viduals on  either  end  of  the  normal  curve  often  require  so  many 
additional  sizes  and/or  range  of  adjustability  in  a given  item  that 
their  inclusion  is  impractical  or  uneconomical.  In  general  terms, 
it  is  almost  impossible  to  design  for  more  than  90  - 95  percent 
of  the  population  without  compromising  the  effectiveness  of  an 
item  of  clothing,  personal  protective  equipment,  or  workplace  layout. 
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Variability  (centimeters) 


To  illustrate  the  problem,  one  might,  for  example,  examine 
the  range  of  variability  for  a single  dimension  to  demonstrate 
the  variability  associated  with  various  segments  of  the  popula- 
tion distribution.  Using  the  dimension  of  stature  (USAF  1967 
anthropometric  data),  we  find  the  variability  in  the  central 
half  of  the  distribution  between  the  25th  and  75th  percentiles 
to  be  approximately  8.4  cm;  the  range  of  variability  for  the 
central  90  percent  is  '^20.4  cm;  and  the  total  range  of  variabil- 
ity, shortest  to  tallest,  is  '^35.5  cm.  The  increase  in  variance 
is  not  linear  with  the  distribution  of  subjects  as  is  demonstrated 
in  the  following  figures  (2  and  3)  for  the  dimensions  of  stature 
and  weight. 
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Figure  3.  Weight  Variability  by  Percentile  Groups. 


The  X axis  here  denotes  the  percentage  of  the  population  about 
the  mean  value;  for  example,  10  percent  signifies  the  individ- 
uals who  fall  in  the  distribution  between  the  45th  and  55th 
percentiles,  20  percent  the  individuals  between  the  40th 
and  60th  percentiles,  etc.  The  y axis  denotes  the  variability 
in  centimeters  or  kilograms  of  measured  stature  or  weight, 
respectively,  for  the  specified  groups.  It  is  apparent  from 
this  line  graph  that  the  increase  in  variance  is  relatively 
constant  in  the  middle  of  the  distribution  but  increases  very 
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rapidly  toward  the  tails  of  the  distribution.  The  dotted  line 
on  the  graph  represents  the  variance  that  would  be  anticipated 
based  upon  the  central  third  of  the  distribution  values.  This 
line  graph  is  quite  characteristic  of  the  variance  that  can  be 
expected  in  other  human  body  measurements. 

As  a consequence  of  this  non-linearity,  it  is  general 
practice  to  seek  a design  solution  only  for  that  part  of  the 
population  which  constitutes  the  central  90  to  95  percent  of 
the  total  and  largely  disregard  the  extreme  values  in  the  dis- 
tribution. In  fact,  it  is  often  found  that  when  a design  is 
successful  for  the  design  population,  it  will  also  accommodate 
a portion  of  the  individuals  who  lie  beyond  the  design  limits 
although  seldom,  if  ever,  will  such  a solution  accommodate  all 
potential  users  without  some  custom  fabrication  or  modification. 

While  this  concept  of  design  limits  is  widely  held  and  is, 
in  some  ways,  extremely  useful,  it  has  acquired  some  unfortunate 
corollaries.  We  find,  for  example,  that  the  5th  and  95th  per- 
centile values  from  the  design  population  have  become  accepted 
as  the  only  operating  design  values  for  accommodation  of  the 
population  and  the  dimensional  values  have  become  formulated 
as  the  5th  or  95th  percentile  body  form,  head  form,  etc.  Designers 
have  then  worked  to  accommodate  the  size  or  shape  variance  in  these 
forms  with  the  rationale  that  by  so  doing  they  would  also  accommo- 
date in  their  design  all  the  combinations  of  size  and  shape  that 
fall  within  these  limits. 

The  limitations  which  apply  to  the  "average  man"  are,  if 
anything,  intensified  in  dealing  with  the  5th  and  95th  percentile 
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forms.  Not  only  are  the  percentile  forms  unrealized  in  nature, 
they  are  also  statistically  impossible.  The  problem  created  by 
this  approach  is  illustrated  in  Table  3.  To  create  this  table, 
based  on  data  from  Clauser  et  al.,  (1972),  we  divided  the  human 
body  into  fourteen  vertical  segments,  and  obtained  the  95th  per- 
centiles for  each  vertical  distance.  Adding  these  values  to- 
gether, we  get  a stature  of  202.2  cm  (79.6  in.),  almost  exactly  a 
full  foot  (30  cm)  greater  than  the  95th  percentile  for  stature 
and  some  19.2  cm  larger  than  the  tallest  subject  measured  in 
the  survey  sample  of  1905  women. 


TABLE  3 

95th  Percentiles — WAF  Height  Segments 


cm 

Floor  to  lateral  malleolus  level  7.8 
Lateral  malleolus  level  to  ankle  level  6.8 
Ankle  level  to  tibiale  level  34.4 
Tibiale  level  to  gluteal  furrow  level  34.8 
Gluteal  furrow  level  to  crotch  level  5.1 
Crotch  level  to  buttock  level  10.5 
Buttock  level  to  trochanteric  level  3.9 
Trochanteric  level  to  abdominal 

extension  level  13.6 
Abdominal  extension  level  to 

waist  level  9.7 
Waist  level  to  bustpoint  level  21.9 
Bustpoint  level  to  acromial  level  16.8 
Acromial  level  to  suprasternale  level  2.4 
Suprasternale  level  to  cervicale  level  9.4 
Cervicale  level  to  vertex  25.1 


Total  202.2 


While  Table  3 demonstrates  only  what  occurs  with  linear 
measurement  of  the  body,  it  is  possible  to  speculate  what  the 
use  of  all  95th  percentile  breadths,  depths  and  circumferences 
would  mean  in  terms  of  body  volume  and  the  resulting  weight. 
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This  example  raises  questions  as  to  how  it  is  possible  to 
have  a 5th  or  95th  percentile  anthropometric  dummy.  The  answer 
is  that  these  forms  are  a mixture  of  percentile  values,  some 
specified  and  others  let  fall  as  they  must,  to  permit  the 
assembly  of  a three-dimensional  form.  The  results  are  often 
so  strikingly  unrealistic  as  to  cause  serious  doubts  as  to  their 
usefulness  (Searle  and  Haslegrave,  1969,  1970).  What  happens, 
of  course,  is  that  the  designer,  in  attempting  to  hold  as  many 
of  the  dummy  dimensions  as  possible  to  the  95th  percentile  values, 
ends  up  making  some  compromises.  For  example,  if  the  stature 
and  sitting  height  (or  torso  length)  are  both  held  to  the  95th 
percentile  values,  the  leg  lengths  must  of  necessity  be  dispro- 
portionately short.  Nevertheless,  such  forms  often  become 
established  as  the  5th  or  95th  or  some  other  percentile  "standard" 
and  are  widely  used  whether  or  not  they  are  particularly  appro- 
priate for  a specific  design  solution. 

Before  proceeding  further,  we  should  attempt  to  determine 
exactly  what  the  various  simulations  are  meant  to  portray.  They 
are,  first,  design  aids  or  graphic  illustrations  of  numerical 
or  statistical  anthropometric  data.  Their  principal  value  lies 
in  the  translation  of  numbers  or  tabular  data  into  representative 
shapes  and  forms.  This  particular  aspect  is  also  their  weakness 
in  that  once  the  data  input  is  selected  the  form  is  fixed.  If 
there  were  a perfect  correlation  among  body  dimensions  (r  '^'1.0), 
this  would  not  be  a problem  because  it  would  be  possible  to  scale 
a single  dimension  throughout  its  range  and  thereby  include  every 
conceivable  body  size.  The  statistical  relationship  among  body 
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dimensions  is,  unfortunately,  considerably  less  than  perfect, 
as  illustrated  in  Figure  4 by  the  distribution  of  correlation 
coefficients  from  the  WAF  1968  anthropometric  survey  report 
(Clauser,  et  al.,  1972,  p.  247). 


0.4  -0.3  -0.1  -0.1  0.0  0.1  O.a  0.3  0.4  O.B  0.0  0.7  0.0  0.0  1.0 

Figure  4.  Distribution  of  Correlation  Coefficients. 

* This  distribution  includes  a total  of  7626  correlation 
coefficients. 

Secondly,  while  the  average  or  50th  percentile  depicts 
an  optimum  design  size,  the  5th  and  95th  percentile  forms 
depict  a worst  possible  combination  of  dimensional  values, 
although  neither  of  these  body  sizes  can  be  fully  realized  in 
actual  life  nor  in  three-dimensional  forms.  In  the  construction 
of  design  manikins,  a number  of  assumptions  are  made.  One  such 
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assumption  is  that  the  proportionality  of  the  variously  sized 
individuals  (small  to  large)  is  essentially  the  same  for  all; 
a second  is  that  small  men  are  small  overall  and  large  men 
essentially  large  overall.  As  can  be  demonstrated  in  the  fol- 
lowing analysis,  neither  of  these  assumptions  is  wholly 
reliable,  particularly  as  they  pertain  to  the  tails  of  the 
population. 

An  analysis  of  selected  variables  for  specific  segments  of 
the  USAF  1967  and  WAF  1968  samples  was  carried  out.  In  this 
exercise  each  sample  was  broken  down  by  subjects  on  the  basis  of 
1)  stature,  and  2)  stature  and  weight.  In  the  first  breakout 
there  were  three  subsets  based  on  the  subjects'  statures:  those 

with  statures  below  the  10th  percentile  ( the  "shorts");  those 
with  statures  between  the  10th  and  90th  percentiles  (the 
"regulars");  and  those  with  statures  greater  than  the  90th  per- 
centile (the  "longs").  The  cutoff  value,  the  number  in  each 
subset,  and  its  percentage  of  the  total  sample  are  shown  below. 


SHORTS  REGULARS  LONGS 


U.S.  Air 

Force 

Stature 

No. 

% 

Stature 

No. 

% 

Stature 

No. 

% 

Males 

1967 

(cm) 

<169.4 

234 

9.7 

(cm) 

169.4-185.4 

1917 

79.2 

(cm) 

>185.4 

269 

1— 1 

1— I 
1— I 

Females 

1968 

<154.3 

177 

9.3 

154.3-169.9 

1525 

80.0 

>169.9 

204 

10.7 

For  each  variable,  the  mean  (X) , standard  deviation  (SD) , 
and  coefficient  of  variation  (V)  for  each  subgroup  were  prepared, 
as  well  as  the  variable  subset  mean  value  expressed  as  a simple 
ratio  of  stature.  The  ratios  for  selected  variables  are  shown 
below  in  Table  4. 
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TABLE  4 


Subset  Mean  Values  for  Selected  Variables 
as  a Ratio  of  Stature 


SHORT 


REGULAR 


LONG 


Suprasternale  Ht 
Buttock  Height 
Crotch  Height 
Sitting  Height 
Midshoulder  Ht/Sit 
Acromiale-Radiale  Lgth 
Thumb-tip  Reach 
Vertical  Trunk  Circ 
Hip  Breadth 

While  ratios  were 


Male 

Female 

Male 

81.6% 

81.1% 

81.9% 

50.2 

50.2 

50.8 

47.4 

45.3 

48.0 

53.3 

53.5 

52.6 

36.7 

36.0 

36.4 

18.5 

19.1 

18.6 

45.5 

45.9 

45.3 

96.2 

97.0 

94.8 

20.4 

22.1 

19.9 

tabulated  for  only 


Male  Female 


81.4% 

82.2% 

81.7% 

50.7 

51.3 

51.2 

45.9 

48.4 

46.7 

52.8 

51.9 

52.1 

35.8 

36.1 

35.5 

19.1 

18.6 

19.1 

45.8 

45.3 

45.2 

95.3 

93.8 

93.6 

21.6 

19.5 

20.9 

few 

selected 

body 

dimensions  and  the  "short"  and  "long"  subgroups  were  numerically 
small,  there  are  real  and  significant  differences  in  proportion- 
ality among  the  created  subsets.  It  is  relatively  clear  that 
the  "longs"  have  a greater  proportion  of  leg  length  and  conversely 
a shorter  proportion  of  torso  length  in  relation  to  stature  than 
do  the  "regulars"  and,  in  a similar  fashion,  the  "regulars" 
exceed  the  "shorts."  The  difference  is  large  enough  to  be  sig- 
nificant. We  see,  for  example,  that  the  sitting  height  of  the 
male  "shorts"  is  53.3%  of  stature,  and  of  the  "longs"  51.9%,  a 
difference  of  only  1.4%.  Yet,  if  the  mean  stature  of  the  male 
"regulars"  (177.2  cm)  is  multiplied  by  the  two  ratios,  we  get 
94.4  cm  and  92.0  cm,  a difference  of  2.4  cm  which  could  be  of 
significance  in  a design  problem. 

The  differences  among  the  subgroups  for  the  dimensions  of 
vertical  trunk  circumference  and  hip  breadth  are  also  relatively 
large,  while  those  for  the  dimensions  of  arm  reach  (thumb-tip 
reach)  and  upper  arm  length  (acromiale-radiale  length)  are 
quite  small. 
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In  order  to  look  more  closely  at  these  variables,  the  same 
survey  samples  were  broken  into  subsets  based  on  the  variables 
"stature"  and  "weight"  with  the  "small-shorts"  consisting  of 
subjects  below  the  10th  percentile  for  both  stature  and  weight, 
the  "medium-regulars"  being  subjects  from  the  10th  to  the  90th 
percentiles,  and  the  "large-longs"  being  the  subjects  who  were 
greater  than  the  90th  percentile  for  both  variables.  The 
resulting  subsets  were: 


Small-Short 

% 

Male 

1967 

<169.4  cm  and  <146.9 

lbs 

60 

2.5 

Female 

1968 

<154.3  cm  and  <106.9 

lbs 

59 

3.1 

Medium- Regular 

No. 

% 

Male 

1967 

(All  other  subjects  not 

2271 

93.8 

Female 

1968 

included  in  the  small- 
short  and  large-long 

1780 

93.4 

subgroups . ) 

Large-Long 

No. 

% 

Male 

1967 

>185.4  cm  and  >201.8 

lbs 

89 

3.7 

Female 

1968 

>169.9  cm  and  >147.8 

lbs 

66 

3.5 

As  in  the  previous  breakout  of  subsets,  we  see  the  extreme 
categories  contain  slightly  different  frequencies  than  we  would 
expect  from  a bivariate  normal  distribution  with  a correlation 
coefficient  of  O.5.*  Presented  below  (Table  5)  are  the  same 
nine  variables  as  previously  used  for  these  subsets. 


* We  would  anticipate  a frequency  of  approximately  3.7%  based 
upon  an  r of  0.5  and  a normal  bivariate  distribution. 
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TABLE  5 


Height-Weight  Subset  Mean  Values  for 
Selected  Variables  as  a Ratio  of  Stature 

SHORT  REGULAR  LONG 


Male 

Female 

Male 

Female 

Male 

Female 

Suprasternale  Ht 

81.3% 

80.9% 

81.9% 

81.4% 

82.4% 

81.9% 

Buttock  Height 

49.9 

50.1 

50.8 

50.7 

51.4 

51.5 

Crotch  Height 

47.4 

45.3 

48.0 

45.9 

48.2 

46.8 

Sitting  Height 

53.5 

53.4 

52.5 

52.8 

52.0 

52.2 

Midshoulder  Ht/Sit 

36.4 

35.8 

36.4 

35.8 

36.5 

35.6 

Acromiale-Radiale  Lgth 

18.3 

19.2 

18.6 

19.1 

18.6 

19.3 

Thumb-tip  Reach 

45.4 

46.0 

45.3 

45.7 

45.4 

45.6 

Vertical  Trunk  Circ 

93.2 

95.0 

94.8 

95.2 

96.1 

95.9 

Hip  Breadth 

19.5 

21.2 

19.9 

21.6 

20.2 

21.8 

The  ratios  for  the  "medium-regular"  subset  are  not  essen- 
tially different  from  those  shown  in  Table  4.  The  values 
for  "small-short"  and  "large-long"  do,  however,  now  show  even 
larger  deviations  from  the  proportions  of  the  "mediiam-regular " 
subset  for  the  linear  dimensions.  Referring  to  Figures  5 and  6 
will  illustrate,  in  general,  what  is  taking  place.  The  subsets 
"small-short"  and  "large-long"  are  now  at  the  very  extremes  of 
the  bivariate  table  of  stature  and  weight  distribution  and  are 
not  only  most  dissimilar  in  body  size  from  the  average  ("medium- 
regular")  in  size  but  apparently  in  proportions  as  well. 

If  we  are  critical  of  the  existing  anthropometric  design 
concepts,  what  can  we  offer  as  a more  valid  and  useful  approach? 
Toward  this  end  an  analysis  was  undertaken  to  develop  a design 
concept  which  would  maintain  statistical  consistency  while  at 
the  same  time  portray  the  two  tails  of  the  body  size  distribution 
in  an  accurate  and  usable  fashion. 

In  Table  6 the  mean  values  for  the  dimensions  of  the  "small- 
short"  USAF  1967  subgroup,  as  previously  defined,  are  compared  to 
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STATURE  (cm) 


1<*5  147  149  151 

153  155 

157 

159 

161 

163 

165 

167 

169 

171 

173 

175 

177  179 

161  163  TOT 

.25  .25 

25  .25 

.25 

25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25  .25 

.25  .25  ALS 

200.00 

1 

1 

2 

195.00 

1 

1 

1 

2 

190.00 

1 

1 

2 

165. OG 

L 

2 

2 

3 

7 

ISO. 00 

i 

2 

1 

3 

175.00 

170.00 

165.00 

SHORT 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

3 

2 

5 

1 

1 

1 

2 

3 

1 

1 

3 

(Large- 

Long)  il 

17 

160. OC 

1 

3 

1 

4 

1 

6 

4 

5 

3 

1 1 

30 

155.00 

4 

1 

4 

6 

9 

6 

4 

B 

3 

1 

1 2 

49 

150.00 

1 

2 

3 

7 

10 

9 

IB 

14 

7 

5 

1 

72 

145.00 

14G.00 

1 

1 

1 

7 

4 

11 

2 

9 

REGULAR' 

18 

22 

B 

B 

10 

3 

3 

4 

4 2 

1 

122 

1 142 

135.00 

1 

3 

9 

13 

15 

cc 

o w 

C J 

CO 

14 

B 

13 

3 

1 

IBl 

130.00 

1 

5 

5 

14 

14 

2B 

35 

39 

35 

26 

12 

13 

3 

1 

231 

125.00 

2 5 

10 

16 

2B 

35 

42 

32 

23 

23 

11 

6 

4 

1 

2 1 

241 

120.00 

6 

11 

IB 

27 

3B 

44 

22 

23 

13 

12 

4 

1 

1 1 

221 

115.00 

3 

4 7 

15 

24 

32 

33 

40 

19 

11 

11 

6 

3 

1 

209 

110.00 

2 

2 B 

_1B 

23 

26 

20 

21 

17 

4 

5 

2 

2 

2 

152 

105.00 

1 

3 12 

11 

24 

IB 

13 

14 

9 

4 

3 

1 

LONG 

100.00 

? 

1 11 

10 

14 

7 

7 

5 

3 

1 

ro:S(Small 

-Short) 

B 

3 

2 

1 

2 

22 

4 

05. 00 

1 

1 

TOTALS 

2 B 

17  69 

8B  3 

L60 

190 

211 

260 

241 

1B3 

187 

125 

82 

53 

13 

14  9 

1 1 1905 

Figure  5. 
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Figure  6.  1967  Air  Force  Stature-Weight  Bivariate  Distribution 
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the  5th  percentile  population  values.  The  dimensional  variables 
listed  in  the  first  column  of  this  table  are  selected,  on  the 
basis  of  their  potential  usefulness  to  designers,  from  a much 
larger  group  of  variables  measured  in  the  survey.  The  5th  per- 
centile population  values  are  listed  in  the  second  column;  the 
third  column  contains  the  "small-short"  subgroup  means,  followed 
by  their  deviations  and  the  deviations  in  percent  from  the  5th 
percentile  population  values.  The  final  three  columns  in  the 
table  list  the  predicted  or  multiple  regression  values  for 
each  variable,  based  on  the  5th  percentile  height  and  weight 
as  input,  with  their  accompanying  deviations  and  percent  devi- 
ations from  the  5th  percentile  values. 

Table  7 shows  the  corresponding  statistics  for  a "large- 
long"  subset  consisting  of  those  individuals  who  exceed  the 
90th  percentiles  for  weight  and  height.*  The  statistics  for 
the  "medium-regular"  subgroup  are  not  included  because,  in 
general,  they  correspond  closely  to  the  average  value  of  the 
total  group. 

A study  of  Table  6 shows  that  the  subgroup  is,  on  the 
average,  lighter  (4.5  lbs)  and  shorter  (1.7  cm)  than  the  5th 
percentile  values.  The  degree  of  correspondence  for  the  majority 
of  variables  is,  in  general,  surprisingly  good.  On  the  first 


* Similar  listings  are  given  in  Appendix  A,  Tables  A-1  through 
A-4,  for  subgroups  based  on  the  variables  of  weight  and 
sitting  height,  as  opposed  to  weight  and  stature  as  shown 
here.  Sitting  height  is  often  a more  valid  criterion  than 
stature  for  studies  of  cockpit  and  other  seated  work  station 
accommodations . 
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TABLE  6 


Comparison  of  5th  Percentile  Values  With  Small-Short  Subgroup  Values 

and  USAF-1967  Regression  Values* 

5%ile 


Population 

Subgroup 

Regression 

Variable 

Value 

Mean 

A 

(A%) 

Mean 

A 

(A%) 

V^eight 

140.2 

135.7 

-4.5 

(3.2) 

140.2 

- 

- 

Height  (Stature) 

167.2 

165.5 

-1.7 

(1.0) 

167.3 

- 

- 

Cervicale  Height 

142.5 

140.7 

-1.8 

(1.3) 

142.7 

0.2 

(0.1) 

Acromion  Height 

135.7 

133.8 

-1.9 

(1.4) 

135.9 

0.2 

(0.1) 

Radiale  Height 

104.8 

103.5 

-1.3 

(1.2) 

105.1 

0.3 

(0.3) 

Stylion  Height 

80.2 

7TT7 

-0.5 

(0.6) 

0.7 

(0.9) 

Dactylion  Height 

61.5 

61.3 

-0.2 

(0.3) 

62.5 

1.0 

(1.6) 

Suprasternale  Ht 

136.3 

134.6 

-1.7 

(1.2) 

136.2 

0.1 

(0.1) 

Nipple  Height 

120.8 

119.8 

-1.0 

(0.8) 

121.2 

0.4 

(0.3) 

Waist  Ht-Omphalion 

98.7 

98.2 

-0.5 

(0.5) 

99.7 

1.0 

(1.0) 

Iliocristale  Ht 

101.3 

100.3 

-1.0 

(1.0) 

101.9 

0.6 

(0.6) 

Buttock  Height 

83.1 

82.6 

-0.5 

(0.6) 

83.9 

0.8 

(1.0) 

Trochanterion  Ht 

86.9 

86.5 

-0.4 

(0.5) 

87.9 

1.0 

(1.2) 

Gluteal  Furrow  Ht 

74.6 

74.3 

-0.3 

(0.4) 

75.6 

1.0 

(1.3) 

Crotch  Height 

78.3 

78.4 

0.1 

(0.1) 

79.6 

1.3 

(1.7) 

Patella  Top  Height 

48.5 

Ten 

-0.1 

(0.2) 

?9T1 

0.6 

“THTT 

Knee  Circ  Height 

45.7 

45.5 

-0.2 

(0.4) 

46.1 

0.4 

(0.9) 

Fibular  Height 

40.2 

40.2 

- 

- 

40.7 

0.5 

(1.2) 

Calf  Height 

32.0 

32.4 

0.4 

(1.3) 

32.8 

0.8 

(2.5) 

Ankle  Height 

12.0 

12.8 

0.8 

(6.7) 

12.9 

0,9 

(7.5) 

sitting  Height 

88.1 

88.5 

0.4 

(0.5) 

89.0 

0.9 

(1.0) 

Eye  Height/Sitting 

76.1 

76.7 

0.6 

(0.8) 

77.2 

1.1 

(1.4) 

Midshoulder  Ht/Sit 

60.2 

60.3 

0.1 

(0.2) 

61.1 

0.9 

(1.5) 

Acromion  Height/Sit 

56.5 

56.8 

0.3 

(0.5) 

57.6 

1.1 

(1.9) 

Elbow  Rest  Ht/Sit 

20.9 

23.5 

2.6 

(12.4) 

23.9 

3.0 

(14.4) 

Knee  Height/Sitting 

'51.7 

5T72 

-0.5 

(1.0) 

577^ 

0.3 

(b.ey 

Popliteal  Ht/Sit 

40.0 

40.5 

0.5 

(1.3) 

40.9 

0.9 

(2.3) 

Buttock-Knee  Length 

56.0 

55.6 

-0.4 

(0.7) 

56.4 

0.4 

(0.7) 

Buttock-Popliteal 

46.1 

46.2 

0.1 

(0.2) 

47.0 

0.9 

(2.0) 

Shoulder-Elbow  Lg 

33.2 

33.3 

0.1 

(0.3) 

33.8 

0.6 

(1.8) 

Acromion-Radiale  Lg 

■ To 

WT5 

0.1 

(0.3) 

5779 

6.7 

(2.3) 

Elbow-Wrist  Length 

27.7 

27.9 

0.2 

(0.7) 

28.3 

0.6 

(2.2) 

Radi ale-sty lion  Lg 

24.6 

24.7 

0.1 

(0.4) 

25.2 

0.6 

(2.4) 

Elbow-Grip  Length 

32.6 

32.8 

0.2 

(0.6) 

33.2 

0.6 

(1.8) 

Thxomb-Tip  Reach 

73.9 

75.1 

1.2 

(1.6) 

75.7 

1.8 

(2.4) 

Thumb-Tip  Reach/Extd  82.3 

83.7 

1.4 

(l.V) 

8TT7 

2.4 

(2.9) 

Sleeve  Inseam 

44.4 

45.2 

0.8 

(1.8) 

45.8 

1.4 

(3.2) 

Biacromial  Breadth 

37.5 

39.0 

1.5 

(4.0) 

39.1 

1.6 

(4.3) 

Bideltoid  Breadth 

44.1 

44.7 

0.6 

(1.4) 

45.4 

1.3 

(2.9) 

Chest  Breadth 

29.5 

30.0 

0.5 

(1.7) 

30.6 

1.1 

(3.7) 

Waist  Breadth-Omph 

27.2 

27.4 

0.2 

(0.7) 

28.2 

1.0 

(3.7) 

Hip  Breadth 

32.3 

32.3 

- 

- 

32.9 

0.6 

(1.9) 

Hip  Breadth  Sitting 

34.2 

34.2 

- 

- 

34.9 

0.7 

(2.0) 

Elbow  Breadth  Bone/R  6.5 

6.7 

0.2 

(3.1) 

6.8 

0.3 

(4.6) 

Forearm-Forearm  Br 

48.2 

49.9 

1.7 

(3.5) 

50.9 

2.7 

(5.6) 

Knee  Breadth  Bone/R 

9.3 

9.4 

6.1 

(i.i) 

9.5 

0.2 

(2.2) 

Chest  Depth 

21.3 

22.1 

0.8 

(3.8) 

22.7 

1.4 

(6.6) 

Waist  Depth-Omph 

18.9 

19.7 

0.8 

(4.2) 

20.3 

1.4 

(7.4) 

Buttock  Depth 

20.7 

21.1 

0.4 

(1.9) 

21.8 

1.1 

(5.3) 

Thiqh  Clearance  Ht 

14.3 

15.0 

0.7 

(4.9) 

15.2 

0.9 

(6.3) 

* Weight  in  pounds.  All  other  measurement  values  in  centimeters. 
Small-short  subgroup  n=60. 
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TABLE  6 (continued) 

Comparison  of  5th  Percentile  Values  With  Small-Short  Subgroup  Values 

and  USAF-1967  Regression  Values* 

5%ile 


Population 

Subgroup 

Regression 

Variable  Value 

Mean 

A 

(A%) 

Mean 

A 

(A%) 

Neck  Circ  - Max 

35.4 

36.3 

0.9 

(2.5) 

36.6 

1.2 

(3.4) 

Shoulder  Circ  108.4 

109.1 

0.7 

(0.6) 

110.9 

2.5 

(2.3) 

Chest  Circumference 

88.6 

89.7 

1.1 

(1.2) 

91.7 

3.1 

(3.5) 

Waist  Circ-Omph 

75.7 

77.2 

1.5 

(2.0) 

79.6 

3,9 

(5.2) 

Waist  Circ-Omph/Sit 

75.4 

77.4 

2.0 

(2.7) 

79.8 

4.4 

(5.8) 

Buttock  Circ 

89.7 

89.7 

- 

- 

61.4 

1.'7 

(1.9) 

Buttock  Circ/Sit 

97.1 

97.3 

0.2 

(0.2) 

99.2 

2.1 

(2.2) 

Vertical  Trunk  Circ  156.7 

154.3 

-2.4 

(1.5) 

157.2 

0.5 

(0.4) 

Vert  Trunk  Circ/Sit  150.4 

148.7 

-1.7 

(1.1) 

151.1 

0.7 

(0.5) 

Upper  Thigh  Circ 

51.5 

52.9 

1.4 

(2.7) 

54.0 

2.5 

v4.9) 

Upper  Thigh  Circ/Sit 

50.8 

51 . 8 

1.0 

(2.0) 

5TTC 

2.2 

“T-TTr 

Knee  Circumference 

35.4 

35.5 

0.1 

(0.3) 

36.0 

0.6 

(1.-7) 

Knee  Circ/Sitting 

36.0 

36.1 

0.1 

(0.3) 

36.5 

0.5 

(1.4> 

Calf  Circ/Right 

33.5 

34.1 

0.6 

(1.8) 

34.9 

1.4 

(4.2) 

Ankle  Circumference 

20.4 

20.9 

0.5 

(2.5) 

21.1 

0.7 

(3.4) 

Scye  Circumference 

43 . 8 

0.3 

(0.7) 

45. 2 

1.4 

(3.2) 

Biceps  Circ/Extd/R 

27.0 

28.0 

1.0 

(3.7) 

28.6 

1.6 

(5.9) 

Biceps  Circ/Flexd/R 

29.1 

30.0 

0.9 

(3.1) 

30.6 

1.5 

(5.2) 

Elbow  Circ-Extended 

25.4 

25.7 

0.3 

(1.2) 

26.0 

0.6 

(2.4) 

Elbow  Circ-Flexed 

28.5 

28.9 

0.4 

(1.4) 

29.5 

1.0 

(3.5) 

Lower  Arm  Circ/Flexd 

27.2 

2TT5 

0 . 6 

(2.25 

W71 

■ o 

(3.3) 

Wrist  Circumference 

16.2 

16.6 

0.4 

(2.5) 

16.7 

0.5 

(3.1) 

Sleeve  Lg/Spine-Scye 

25.5 

26.7 

1.2 

(4.7) 

26.9 

1.4 

(5.5) 

Sleeve  L/ Spine-Elbow 

56.4 

56.6 

0.2 

(0.4) 

57.2 

0.8 

(1.4) 

Sleeve  L/Spine-Wrist 

85.2 

84.7 

-0.5 

(0.6) 

85.8 

0.6 

(0.7) 

Shoulder  Length 

14 . 6 

1575 

1.0 

(6.8) 

I3TS 

1.2 

(S.2) 

Interscye 

32.5 

36.4 

3.9 

(12.0) 

36.8 

4.3 

(13.2) 

Interscye  Maximum 

56.6 

57.2 

0.6 

(1.1) 

58.1 

1.5 

(2.7) 

Waist  Front-Omph 

36.9 

37.8 

0.9 

(2.4) 

38.2 

1.3 

(3.5) 

Crotch  Lg-Omphalion 

63.6 

64.4 

0.8 

(1.3) 

65.5 

1.9 

(3.0) 

Waist  Back-Omphalion 

43.1 

43.8 

0.7 

(1.6) 

TO 

1.3 

(3.0) 

Foot  Length 

25.1 

25.6 

0.5 

(2.0) 

25.6 

0.5 

(2.0) 

Foot  Breadth 

9.0 

9.2 

0.2 

(2.2) 

9.3 

0.3 

(3.3) 

Ball-of-Foot  Circ 

22.9 

23.4 

0.5 

(2.2) 

23.6 

0.7 

(3.1) 

Bi-Malleolar  Br 

6.7 

6.9 

0.2 

(3.0) 

6.9 

0.2 

(3.0) 

Lateral  Malleolus  Ht 

6.2 

6.5 

0.3 

(4.8) 

6.6 

0.4 

(6.5) 

Medial  Malleolus  Ht 

7.6 

8.1 

0.5 

(6.6) 

8.1 

0.5 

(6.6) 

Hand  Length 

17.8 

18.1 

0.3 

(1.7) 

18.2 

0.4 

(2.2) 

Palm  Length 

10.0 

10.2 

0.2 

(2  0) 

10.3 

0.3 

(3.0) 

Hand  Br/Metacarpale 

8.2 

8.5 

0.3 

(3.7) 

8.5 

0.3 

(3.7) 

Hand  C/Metacarpale 

20.0 

?575 

6.5 

(3.oy 

0.7 

(3.5) 

Hand  Thick/Meta- 3 

2.4 

2.7 

0.3 

(12.5) 

2.7 

0.3 

(12.5) 

Head  Circumference 

55.2 

56.3 

1.1 

(2.0) 

56.5 

1.3 

(2.4) 

Head  Length 

18.8 

19.5 

0.7 

(3.7) 

19.5 

0.7 

(3.7) 

Head  Breadth 

14.7 

15.3 

0.6 

(4.1) 

15.4 

0.7 

(4.8) 

* Weight  in  pounds.  All  other  measurements  values  in  centimeters. 
Small- short  subgroup  n=60. 
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TABLE  7 

Comparison  of  95th  Percentile  Values  With  Large-Long  Subgroup  Values 

and  USAF-1967  Regression  Values* 


95%ile 


Population 

Subgroup 

Regression 

variable 

Value 

Mean 

A 

(A%) 

Mean 

A 

(A%) 

Weight 

210.8 

215.6 

4.8 

(2.3) 

210.8 

- 

— 

Height  (Stature) 

187.7 

188.5 

0.8 

(0.4) 

187.7 

- 

- 

Cervicale  Height 

161.8 

162.4 

0.6 

(0.4) 

161.8 

- 

- 

Acromion  Height 

154.8 

155.5 

0.7 

(0.5) 

154.9 

0.1 

(0.1) 

Radiale  Height 

120.0 

120.3 

0.3 

(0.3) 

119.8 

-0.2 

(0.2) 

Stylion  Height 

93.3 

93.0 

-0.3 

T0.'5T 

5T73 

-0.8 

(0.9) 

Dactylion  Height 

73.2 

72.5 

-0.7 

(1.0) 

72.1 

-1.1 

(1.5) 

Suprasternale  Ht 

154.5 

155.3 

0.8 

(0.5) 

154.5 

- 

- 

Nipple  Height 

138.1 

138.4 

0.3 

(0.2) 

137.5 

-0.6 

(0.4) 

Waist  Ht-Omphalion 

114.3 

113.6 

-0.7 

(0.6) 

113.5 

-0.8 

(0.7) 

Iliocristaie  Ht 

117.2 

116.9 

-0.3 

"(b'.T)” 

TTTTt 

-0.5 

(0.4) 

Buttock  Height 

97.5 

96.8 

-0.7 

(0.7) 

96.5 

-1.0 

(1.0) 

Trochanterion  Ht 

101.3 

100.4 

-0.9 

(0.9) 

100.2 

-1.1 

(1.1) 

Gluteal  Furrow  Ht 

87.9 

87.1 

-0.8 

(0.9) 

86.8 

-1.1 

(1.3) 

Crotch  Height 

92.0 

90.8 

-1.2 

(1.3) 

90.6 

-1.4 

(1.3) 

Patella  Top  Height 

56.9 

5671 

-0.5 

(0.9) 

56.3 

-0.6 

(1.1) 

Knee  Circ  Height 

53.9 

53.4 

-0.5 

(0.9) 

53.3 

-0.6 

(1.1) 

Fibular  Height 

47.6 

47.0 

-0.6 

(1.3) 

47.0 

-0.6 

(1.3) 

Calf  Height 

39.3 

38.6 

-0.7 

(1.8) 

38.4 

-0.9 

(2.3) 

Ankle  Height 

15.8 

14.5 

-1.3 

(8.2) 

14.6 

-1.2 

(7.6) 

Sitting  Height 

98.6 

98.2 

-0.4 

(0.4) 

97.6 

-1.0 

(1.0) 

Eye  Height/Sitting 

86.1 

85.5 

-0.6 

(0.7) 

84.8 

-1.3 

(1.5) 

Midshoulder  Ht/Sitting 

69.2 

68.8 

-0.4 

(0.6) 

68.3 

-0.9 

(1.3) 

Acromion  Ht/Sitting 

65.9 

65.1 

-0.8 

(1.2) 

64.7 

-1.2 

(1.8) 

Elbow  Rest  Ht/Sitting 

29.5 

26.8 

-2.7 

(9.2) 

26.5 

-3.0 

(10.2) 

Knee  Height/Sitting 

“TT75 

59.9 

- 

- 

wn 

-0.2 

(0.3) 

Popliteal  Ht/Sitting 

47.5 

46.7 

-0.8 

(1.7) 

46.5 

-1.0 

(2.1) 

Buttock-Knee  Length 

65.0 

64.8 

-0.2 

(0.3) 

64.6 

-0.4 

(0.6) 

Buttock-Popliteal 

54.6 

54.2 

-0.4 

(0.7) 

54.0 

-0.6 

(1.1) 

Shoulder-Elbow  Length 

38.8 

38.3 

-0.5 

(1.3) 

38.1 

-0.7 

(1.8) 

Acromion-Radiale  Lg 

3 5“.  8 

35.2 

-0.6 

(1.7) 

35.0 

-0.8 

(2.2) 

Elbow-Wrist  Length 

32.4 

31.8 

-0.6 

(1.9) 

31.8 

-0.6 

(1.9) 

Radiale-Stylion  Lg 

29.2 

28.6 

-0.6 

(2.1) 

28.6 

-0.6 

(2.1) 

Elbow-Grip  Length 

37.9 

37.3 

-0.6 

(1.6) 

37.3 

-0.6 

(1.6) 

Thumb-Tip  Reach 

87.0 

85.5 

-1.5 

(1.7) 

85.1 

-1.9 

(2.2) 

Thumb-Tip  R*ch  Extended  97.3 

?5Ti3 

-2.3 

(2.4) 

?rr7 

-2.6 

Sleeve  Inseam 

52.8 

51.4 

-1.4 

(2.7) 

51.3 

-1.5 

(2.8) 

Biacromial  Breadth 

43.8 

42.7 

-1.1 

(2.5) 

42.6 

-1.2 

(2.7) 

Bideltoid  Breadth 

52.6 

51.5 

-1.1 

(2.1) 

51.5 

-1.1 

(2.1) 

Chest  Breadth 

36.5 

35.2 

-1.3 

(3.6) 

35.3 

-1.2 

(3.3) 

Waist  Breadth-Omphalion  35.0 

34.2 

-0.8 

(2.3) 

34.1 

-0.9 

(2.6) 

Hip  Breadth 

38.5 

38.0 

-0.5 

(1.3) 

37.9 

-0.6 

(1.6) 

Hip  Breadth/Sitting 

41.8 

41.3 

-0.5 

(1.2) 

41.0 

-0.8 

(1.9) 

Elbow  Breadth  Bone/R 

7.7 

7.5 

-0.2 

(2.6) 

7.4 

-0.3 

(3.9) 

Forearm-Forearm  breadth  60.7 

58.3 

-2.4 

(4.0) 

58.3 

-2.4 

(4.0) 

Knee  Breadth  Bone/R 

10.7 

10.6 

-0.1 

(0.9) 

10.5 

-0.2 

(1.9) 

Chest  Depth 

27.7 

26.7 

-1.0 

(3.6) 

26.7 

-1.0 

(3.6) 

Waist  Depth-Omphalion 

26.1 

24.8 

-1.3 

(5.0) 

24.6 

-1.5 

(5.7) 

Buttock  Depth 

27.5 

26.6 

-0.9 

(3.5) 

26.4 

-1.1 

(4.0) 

Thigh  Clearance  Height 

18.8 

18.3 

-0.5 

(2.7) 

18.1 

-0.7 

(3.7) 

* Weight  in  pounds.  All  other  measurement  values  in  centimeters. 
Large-long  subgroup  n~89. 
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TABLE  7 (continued) 

Comparison  of  95th  Percentile  Values  With  Large-Long  Subgroup  Values 

and  USAF-1967  Regression  Values* 

95%ile 


Population 

Subgroup 

Regression 

Variable 

Value 

Mean 

A 

(A%) 

Mean 

A 

(A%) 

Neck  circ  Maximum 

41.6 

40.6 

-1.0 

(2.4) 

40.4 

-1.2 

(2.9) 

Shoulder  Circ 

127.6 

125.6 

-2.0 

(1.6) 

125.4 

-2.2 

(1.7) 

Chest  Circumference 

109.4 

106.3 

-3.1 

(2.8) 

106.5 

-2.9 

(2.7) 

Waist  Circ-Omphalion 

100.1 

97.3 

-2.8 

(2.8) 

96.9 

-3.2 

(3.2) 

Waist  Circ-Omph/Sit 

100.2 

96.4 

-3.8 

(3.8) 

96.2 

-4.0 

(4.0) 

Buttock  Circxim^erence 

107.9 

107.3 

-0.^ 

(0.6) 

106.8 

-1.1 

(1.0) 

Buttock  Circ/Sitting 

119.3 

117.9 

-1.4 

(1.2) 

117.2 

-2.1 

(1.8) 

Vertical  Trunk  Circ 

180.2 

181.0 

0.8 

(0.4) 

179.9 

-0.3 

(0.2) 

Vert  Trunk  Circ/Sit 

173.2 

173.1 

-0.1 

(0.6) 

172.3 

-0.9 

(0.6) 

Upper  Thigh  Circ 

66.2 

65.2 

-1.0 

(1.5) 

64.4 

-1.8 

(2.7) 

Upper  Thigh  Circ/Sit 

65.0 

64.0 

-1.0 

(1.5) 

63 . 5 

-1. 5 

(2.3) 

Knee  Circumference 

42.2 

41.8 

-0.4 

(0.9) 

41.7 

-0.5 

(1.2) 

Knee  Circ/Sitting 

43.0 

42.6 

-0.4 

(0.9) 

42.4 

-0.6 

(1.4) 

Calf  Circ/Right 

41.0 

40.1 

-0.9 

(2.2) 

39.9 

-0.1 

(0.2) 

Ankle  Circumference 

24.6 

24.0 

-0.6 

(2.4) 

23.9 

-0.7 

(2.8) 

Scye  Circumference 

53.0 

51,6 

-1.4 

(2.6 

5T75 

-1.1 

(2.1) 

Biceps  Circ/Extended/R 

34.7 

33.5 

-1.2 

(3.5) 

33.4 

-1.3 

(3.7) 

Biceps  Circ/Flexed/R 

36.6 

35.5 

-1.1 

(3.0) 

35.3 

-1.3 

(3.6) 

Elbow  Circ-Extended 

30.1 

29.6 

-0.5 

(1.7) 

29.5 

-0.6 

(2.0) 

Elbow  Circ-Flexed 

34.2 

33.4 

-0.8 

(2.3) 

33.2 

-1.0 

(2.9) 

Lower  Arm  Circ-Flexed 

32.4 

31.7 

-0.7 

(2.2) 

31.6 

-0.8 

(2.5) 

Wrist  Circumference 

19.2 

18.6 

-0.6 

(3.1) 

18.6 

-0.6 

(3.1) 

Sleeve  L/Spine-Scye 

31.5 

30.4 

-1.1 

(3.5) 

30.1 

-1.4 

(4.4) 

Sleeve  L/Spine-Elbow 

65.0 

64.6 

-0.4 

(0.6) 

64.1 

-0.9 

(1.4) 

Sleeve  L/Spine-Wrist 

96.8 

96.5 

-0.3 

(0.3) 

96.1 

-0.7 

(0.7) 

Shoulder  Length 

18.7 

17.6 

-1.1 

(5.9) 

17.5 

-1.2 

(6.4) 

Interscye 

45.0 

40.5 

-4.5 

(10.0) 

41.0 

-4.0 

(8.9) 

Interscye  Maximum 

66.6 

65.5 

-1.1 

(1.7) 

65.4 

-1.2 

(1.8) 

Waist  Front-Omphalion 

44.2 

43.6 

-0.6 

(1.4) 

42.9 

-1.3 

(2.9) 

Crotch  Length-Omphalion 

, 78.2 

76.6 

-1.6 

(2.0) 

76.3 

-1.9 

(2.4) 

Waist  Back- Ompha lion 

50.9 

49.9 

-1.0 

(2.0) 

49.6 

-1.3 

(2.6) 

Foot  Length 

29.0 

28.7 

-0.3 

(1.0) 

28.6 

-0.4 

(1.4) 

Foot  Breadth 

10.6 

10.3 

-0.3 

(2.8) 

10.3 

-0.3 

(2.8) 

Ball-of-Foot  Circ 

27.0 

26.2 

-0.8 

(3.0) 

26.2 

-0.8 

(3.0) 

Bi-Malleolar  Breadth 

8.0 

7.7 

-0.3 

(3.8) 

7.7 

-0.3 

(3.8) 

Lateral  Malleolus  Ht 

575 

7.5 

-0.5 

(6.3) 

7.5 

-0.5 

(6.3) 

Medial  Malleolus  Ht 

9.5 

9.0 

-0.5 

(5.3) 

9.1 

-0.4 

(4.2) 

Hand  Length 

20.5 

20.0 

-0.5 

(2.4) 

20.1 

-0.4 

(2.0) 

Palm  Length 

11.7 

11.3 

-0.4 

(3.4) 

11.4 

-0.3 

(2.6) 

Hand  Br/Metacarple 

9.6 

9.4 

-0.2 

(2.1) 

9.3 

-0.3 

(3.1) 

Hand  Circ/Metacarpale 

"7371 

2TTS 

-0.5 

(2.2) 

2775 

-0.6 

(2.6) 

Hand  Thick/Meta- 3 

3.1 

2.9 

-0.2 

(6.5) 

2.9 

-0.2 

(6.5) 

Head  Circumference 

59.9 

58.7 

-1.2 

(2.0) 

58.7 

-1.2 

(2.0) 

Head  Length 

21.0 

20.3 

-0.7 

(3.3) 

20.3 

-0.7 

(3.3) 

Head  Breadth 

16.5 

15.9 

-0.6 

(3.6) 

15.9 

-0.6 

(3.6) 

* Weight  in  pounds.  All  other  measurement  values  in  centimeters. 
Large- long  subgroup  n=89. 
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TABLE  8 


Comparison  of  5th  Percentile  Values  with  Small-Short  Subgroup  Values 

and  WAF-1968  Regression  Values* 

5%ile 


Population 

Subgroup 

Regression 

Variable 

Value 

Mean 

A 

(A%) 

Mean 

A 

(A%) 

Weight 

102.3 

100.7 

-1.6 

(1.6) 

102.3 

- 

- 

Stature 

152.4 

151.5 

-0.9 

(0.6) 

152.4 

- 

- 

Stature,  Maximum 

152.9 

152.0 

-0.9 

(0.6) 

153.0 

0.1 

(0.1) 

Cervicale  Height 

130.  J 

129.7 

-0.6 

(0.5) 

130.4 

0.1 

(0.1) 

Acromial  Height 

123.0 

122.3 

-0.7 

(0.6) 

123.1 

0.1 

(0.1) 

Suprasternale  Ht 

123.4 

122.6 

-0.8 

(0.6) 

123.5 

0.1 

(0.1) 

Bust  Point  Height 

110.0 

109.7 

-0.3 

(0.3) 

110.7 

0.7 

(0.6) 

Waist  Height 

93.1 

92.9 

-0.2 

(0.2) 

93.6 

0.5 

(0.5) 

Abdominal  Ext  Ht 

86.1 

86.3 

0.2 

(0.2) 

86.9 

0.8 

(0.9) 

Trochanteric  Ht 

75.7 

76.0 

0.3 

(0.4) 

76.8 

1.1 

(1.5) 

Buttock  Height 

7S.4 

75.9 

0.5 

(0.7) 

76.4 

1.0 

(1.3) 

Gluteal  Furrow  Ht 

66.4 

67.0 

0.6 

(0.9) 

67.7 

1.3 

(2.0) 

Tibiale  Height 

38.2 

38.7 

0.5 

(1.3) 

39.0 

0.8 

(2.1) 

Crotch  Height 

68.1 

68.6 

0.5 

(0.7) 

69.0 

0.9 

(1.3) 

Ankle  Height 

9.2 

10.5 

1.3 

(14.1) 

10.5 

1.3 

(14.1) 

Lateral  Malleolus  Ht 

5.8 

6.4 

0.6 

(10.3) 

6.4 

0.6 

(10.3) 

Sitting  Ht,  Relaxed 

78.9 

79.7 

0.8 

(1.0) 

80.1 

1.2 

(1.5) 

Sitting  Height 

80.4 

80.9 

0.5 

(0.6) 

81.3 

0.9 

(1.1) 

Eye  Height,  Sitting 

68.7 

69.6 

0.9 

(1.3) 

69.9 

1.2 

(1.7) 

Midshoulder  Ht,  Sit 

53.7 

54.3 

0.6 

(1.1) 

54.6 

O.S 

(1.7) 

Waist  Ht,  Sitting 

20.5 

21.7 

1.2 

(5.9) 

22.0 

1.5 

(7.3) 

Elbow  Rest  Height 

18.7 

21.6 

2.9 

(15.5) 

21.8 

3.1 

(16.6) 

Popliteal  Height 

38.0 

38.8 

0.8 

(2.1) 

38.9 

0.9 

(2.4) 

Buttock-Popliteal  L 

43.5 

44.0 

0.5 

(1.1) 

44.3 

0.8 

(1.8) 

Buttock-Knee  Length 

53.2 

52.8 

-0.4 

(0.8) 

53.5 

0.3 

(0.6) 

Acromion-Radial  Lgth 

28.3 

2§T6 

0.7 

(2.5) 

29.1 

0.8 

(2.8) 

Radiale-Stylion  Lgth 

21.2 

21.9 

0.7 

(3.3) 

21.9 

0.7 

(3.3) 

Thumb-Tip  Reach 

67.7 

69.6 

1.9 

(2.8) 

69.8 

2.1 

(3.1) 

Thumb-Tip,  Extended 

76.0 

78.3 

2.3 

(3.0) 

78.6 

2.6 

(3.4) 

Overhead  Reach 

185.2 

185.5 

0.3 

(0.2) 

187.2 

2.0 

(1.1) 

Neck  Circumference 

31.1 

32.4 

1.3 

(4.2) 

32.3 

1.2 

(3.9) 

Shoulder  Circ 

92.6 

93.8 

1.2 

(1.3) 

94.6 

2.0 

(2.2) 

Chest  Circ  at  Scye 

77.0 

78.4 

1.4 

(1.8) 

79.0 

2.0 

(2.6) 

Bust  Circumference 

81.6 

83.9 

2.3 

(2.8) 

84.0 

2.4 

(2.9) 

Chest  Circ  Below  Bust  67.2 

68.9 

1.7 

(2.5) 

69.3 

2.1 

(3.1) 

Waist  Circumference 

59.5 

61.0 

1.5 

(2.5) 

61.4 

1.9 

(3.2) 

Abdominal  Ext  Circ 

74.8 

77.1 

2.3 

(3.1) 

78.4 

3.6 

(4.8) 

Hip  C-7"  Below  Waist 

85.1 

85.5 

0.4 

(0.5) 

86.9 

1.8 

(2.1) 

Hip  C-9"  Below  Waist 

85.8 

86.4 

0.6 

(0.7) 

88.0 

2.2 

(2.6) 

Upper  Thigh  Circ 

48.7 

50.1 

1.4 

(2.9) 

51.0 

2.3 

(4.7) 

Knee  Circumference 

32.8 

33.1 

0.3 

(0.9) 

33.6 

0.8 

(2.4) 

Calf  Circ,  Right 

30.6 

31.3 

0.7 

(2.3) 

31.9 

1.3 

(4.2) 

Ankle  Circumference 

19.0 

19.6 

0.6 

(3.2) 

19.9 

0.9 

(4.7) 

Vertical  Trunk  Circ 

143.5 

143.8 

0.3 

(0.2) 

144.7 

1.2 

(0.8) 

Vert  Trunk  Circ,  Sit 

139.4 

139.7 

0.3 

(0.2) 

140.6 

1.2 

(0.9) 

Buttock  Circ,  Sit 

90.9 

91.2 

0.3 

(0.3) 

92.4 

1.5 

(1.7) 

Scye  Circumference 

33.6 

34.3 

0.7 

(2.1) 

34.6 

1.0 

(3.0) 

Axillary  Arm  Circ 

23.9 

24.9 

1.0 

(4.2) 

25.3 

1.4 

(5.9) 

Biceps  C,  Relaxed,  R 

22.2 

23.2 

1.0 

(4.5) 

23.6 

1.4 

(6.3) 

Biceps  C,  Flexed,  R 

23.3 

24.3 

1.0 

(4.3) 

24.7 

1.4 

(6.0) 

* Weight  in  pounds.  All  other  measurement  values  in  centimeters. 
Small-short  subgroup  n=59. 
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TABjjE  8 (continued ) 

Comparison  of  5th  Percentile  Values  With  Small-Short  Subgroup  Values 

and  WAF-1968  Regression  Values* 


5%ile 


Population 

Subgroup 

Regression 

Variable 

Value 

Mean 

A 

(A%) 

Mean 

A 

(A%) 

Elbow  Circ,  Flexed 

24.2 

24.8 

0.6 

(2.5) 

25.2 

1.0 

(4.1) 

Forearm  C,  Relaxed 

21.3 

21.6 

0.3 

(1.4) 

22.0 

0.7 

(3.3) 

Forearm  C,  Flexed 

22.6 

23.1 

0.5 

(2.2) 

23.4 

0.8 

(3.5) 

Wrist  Circumference 

13.8 

14.1 

0.3 

(2.2) 

14.2 

0.4 

(2.9) 

Biacromial  Breadth 

33.2 

34.0 

0.8 

(2.4) 

34.3 

1.1 

(3.3) 

Bideltoid  Breadth 

38.2 

1575 

0.6 

(1.6) 

35.4 

1.2 

(3.1) 

Chest  Breadth 

25.1 

25.9 

0.8 

(3.2) 

26.2 

1.1 

(4.4) 

Bust  Pt-Bust  Pt  Br 

16.1 

17.4 

1.3 

(8.1) 

17.4 

1.3 

(8.1) 

Waist  Breadth 

21.2 

21.9 

0.7 

(3.3) 

22.1 

+ 0.9 

(4.2) 

Hip  Breadth 

31.6 

32.0 

0.4 

(1.3) 

32.6 

1.0 

(3.2) 

Thigh-Thigh  Br,  Sit 

“3378 

34.6 

0.8 

(2.4) 

35. 4 

1.6 

(4.7) 

Humeral  Breadth,  R 

5.6 

5.8 

0.2 

(3.6) 

5.8 

-2.8 

(3.6) 

Femoral  Breadth,  R 

7.4 

7.8 

0.4 

(5.4) 

7.7 

0.3 

(4.1) 

Chest  Depth 

20.9 

21.9 

1.0 

(4.8) 

21.9 

1.0 

(4.8) 

Waist  Depth 

14.8 

15.4 

0.6 

(4.1) 

15.5 

0.7 

(4.7) 

Abdominal  Ext  Depth 

17.9 

18.7 

0.8 

(4.5) 

18.9 

1.0 

(5.6) 

Buttock  Depth 

18.4 

19.0 

0.6 

(3.3) 

19.4 

1.0 

(5.4) 

Thigh  Clearance 

10.4 

10.9 

0.5 

(4.8) 

11.0 

0.6 

(5.8) 

Shoulder  Length 

13.0 

13.9 

0.9 

(6.9) 

14.0 

1.0 

(7.7) 

Neck-Bust  Point  Lgth 

22.5 

24.1 

1.6 

(7.1) 

24.0 

1.5 

(6.7) 

Strap  Length 

59.2 

61.8 

2.6 

(4.4) 

^TTs 

2.3 

■(375T 

Interscye 

31.2 

33.2 

2.0 

(6.4) 

33.4 

2.2 

(7.1) 

Interscye,  Maximum 

43.9 

46.1 

2.2 

(5.0) 

46.4 

2.5 

(5.7) 

Back  Curvature 

37.6 

39.4 

1.8 

(4.8) 

39.7 

2.1 

(5.6) 

Waist  Back 

37.0 

38.3 

1.3 

(3.5) 

38.4 

1.4 

(3.8) 

Anterior  Waist  Lgth 

30.5 

3T75 

1.1 

(3.6) 

317^ 

1.3 

(4.3) 

Sleeve  Inseam 

40.2 

41.4 

1.2 

(3.0) 

41.6 

1.4 

(3.5) 

Spine-To-Scye  Lgth 

18.3 

19.7 

1.4 

(7.7) 

19.4 

1.1 

(6.0) 

Spine-To-Elbow  Lgth 

49.4 

50.0 

0.6 

(1.2) 

50.2 

0.8 

(1.6) 

Spine-To-Wrist  Lgth 

74.2 

74.6 

0.4 

(0.5) 

75.0 

0.8 

(1.2) 

Hand  Length 

16.9 

17.4 

b . 5 

(3.0) 

17.4 

0.5 

(3.0) 

Hand  Breadth 

6.9 

7.2 

0.3 

(4.3) 

7.2 

0.3 

(4.3) 

Hand  Circumference 

16.8 

17.5 

0.7 

(4.2) 

17.5 

0.7 

(4.2) 

Foot  Length 

22.2 

22.5 

0.3 

(1.4) 

22.7 

0.5 

(2.3) 

Foot  Breadth 

8.0 

8.4 

0.4 

(5.0) 

8.5 

0.5 

(6.3) 

Head  Length 

■ rrri 

nT9 

oT5~ 

(3.5) 

1875 

0.7 

(4.0) 

Head  Breadth 

13.5 

14.3 

0.8 

(5.9) 

14.3 

0.8 

(5.9) 

Head  Circumference 

52.3 

53.4 

1.1 

(2.1) 

53.7 

1.4 

(2.7) 

* Weight  in  pounds.  All  other  measurement  values  in  centimeters. 
Small-short  subgroup  n=59. 
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TABLE  9 


Comparison  of  95th  Percentile  Values  With  Large-Long  Subgroup  Values 

and  WAF-1968  Regression  Values* 

95%ile 


Population 

Subgroup 

Regression 

Variable 

Value 

Mean 

A 

(A%) 

Mean 

A 

(A%) 

Weight 

156.4 

160.7 

4.3 

(2.7) 

156.3 

-0.1 

(0.1) 

Stature 

172.2 

172.7 

0.5 

(2.9) 

172.2 

- 

- 

Stature,  Maximum 

172.8 

173.4 

0.6 

(0.3) 

172.8 

- 

- 

Cervicale  Height 

148.4 

149.0 

0.6 

(0.4) 

148.4 

- 

- 

Acromial  Height 

141.1 

141.5 

0.4 

(0.3) 

140.9 

-0.2 

(0.1) 

Suprasternale  Ht 

140.9 

141.5 

0.6 

(0.4) 

140.9 

- 

- 

Bust  Point  Height 

127.3 

126.6 

-0.7 

(0.5) 

126.2 

-1.1 

(0.9) 

Waist  Height 

107.9 

107.7 

-0.2 

(0.2) 

107.2 

-0.7 

(0.6) 

Abdominal  Ext  Ht 

100.7 

100.0 

-0.7 

(0.7) 

99.5 

-1.2 

(1.2) 

Trochanteric  Ht 

89.8 

89.3 

-0.5 

(0.6) 

88.8 

-1.0 

(1.1) 

Buttock  Height 

89.2 

88.9 

-0.3 

(0.3) 

88.2 

-1.0 

(1.1) 

Gluteal  Furrow  Ht 

79.4 

78.6 

-0.8 

(1.0) 

77.8 

-1.6 

(2.0) 

Tibiale  Height 

46.1 

45.7 

-0.4 

(0.9) 

45.1 

-1.0 

(2.2) 

Crotch  Height 

81.4 

80.9 

-0.5 

(0.6) 

80.1 

-1.3 

(1.6) 

Ankle  Height 

13.6 

12.1 

-1.5 

(11.0) 

11.9 

-1.7 

(12.5) 

Lateral  Malleolus  Ht 

7.8 

7.2 

-0.6 

(1.1) 

1 A 

-0.6 

(7.7) 

Sitting  Height,  Relaxed  89.7 

88.6 

-1.1 

(1.2) 

88.7 

-1.0 

(1.1) 

Sitting  Height 

90.9 

90.2 

-0.7 

(0.8) 

90.1 

-0.8 

(0.9) 

Eye  Height,  Sitting 

78.8 

77.8 

-1.0 

(1.3) 

11 .1 

-1.1 

(1.4) 

Midshoulder  Ht,  Sit 

62.5 

61.5 

-1.0 

(1.6) 

61.6 

-0.9 

(1.4) 

Waist  Height,  Sitting 

26.2 

24.8 

-1.4 

(5.3) 

2T75 

-1.3 

(5.0) 

Elbow  Rest  Height 

26.9 

23.2 

-3.7 

(13.8) 

23.7 

-3.2 

(11.9) 

Popliteal  Height 

44.1 

43.7 

-0.4 

(0.9) 

43.3 

-0.8 

(1.8) 

Buttock-Popliteal  Lgth 

52.6 

51.9 

-0.7 

(1.3) 

51.4 

-1.2 

(2.3) 

Buttock-Knee  Length 

61.9 

61.9 

- 

- 

61.  7 

-0.2 

(0.3) 

Acromion-Radiale  Lgth 

33.6 

3TT3 

-0.3 

(0.9) 

33.1 

-0 . 5 

(1.5) 

Radiale-Stylion  Lgth 

25.7 

25.1 

-0.6 

(2.3) 

25.0 

-0.7 

(2.7) 

Thumb-Tip  Reach 

80.5 

78.7 

-1.8 

(2.2) 

78.7 

-1.8 

(2.2) 

Thumb-Tip,  Extended 

92.3 

89.4 

-2.9 

(3.1) 

89.4 

-2.9 

(3.1) 

Overhead  Reach 

213.3 

211.8 

-1.5 

(0.7) 

211.8 

-1.5 

(0.7) 

Neck  Circumference 

36.7 

35.8 

-0.9 

(2.5) 

35.5 

-1.2 

(3.3) 

Shoulder  Circumference 

109.4 

108.6 

-0.8 

(0.7) 

107.3 

-2.1 

(1.9) 

Chest  Circ  at  Scye 

93.2 

91.9 

-1.3 

(1.4) 

90.5 

-2.7 

(2.9) 

Bust  Circumference 

100.2 

98.4 

-1.8 

(1.8) 

96.7 

-3.5 

(3.5) 

Chest  Circ  Below  Bust 

83.1 

81.6 

-1.5 

(1.8) 

80.4 

-2.7 

(3.2) 

Waist  Circumference 

77.2 

75.9 

-1.3 

(1.7) 

74.2 

-3.0 

(3.9) 

Abdominal  Ext  Circ 

98.6 

95.4 

-3.2 

(3.2) 

94.4 

-4.2 

(4.3) 

Hip  C-7"  Below  Waist 

103.3 

101.8 

-1.5 

(1.5) 

101.7 

-1.6 

(1.6) 

Hip  C-9"  Below  Waist 

105.6 

103.7 

-1.9 

(1.8) 

103.9 

-1.7 

(1.6) 

Upper  Thigh  Circ 

62.6 

61.0 

-1.6 

(2.6) 

60.9 

-1.7 

(2.7) 

Knee  Circumference 

40.2 

39.6 

-0.6 

(1.5) 

357^ 

-0.8 

(2.0) 

Calf  Circ,  Right 

37.9 

36.7 

-1.2 

(3.2) 

36.9 

-1.0 

(2.6) 

Ankle  Circumference 

23.3 

22.3 

-1.0 

(4.3) 

22.5 

-0.8 

(3.4) 

Vertical  Trunk  Circ 

166.3 

165.7 

-0.6 

(0.4) 

165.3 

-1.0 

(0.6) 

Vert  Trunk  Circ,  Sit 

161.0 

160.4 

-0.6 

(0.4) 

160.5 

-0.5 

(0.3) 

Buttock  Circ,  Sit 

110.8 

109.3 

-1.5 

(1.4) 

109.0 

-1.8 

(1.6) 

Scye  Circumference 

41.1 

40.3 

-0.8 

(1.9) 

40.1 

-1.0 

(2.4) 

Axillary  Arm  Circ 

31.5 

30.6 

-0.9 

(2.9) 

30.1 

-1.4 

(4.4) 

Biceps  C,  Relaxed,  R 

29.7 

28.5 

-1.2 

(4.0) 

28.2 

-1.5 

(5.1) 

Biceps  C,  Flexed,  R 

30.8 

29.7 

-1.1 

(3.6) 

29.4 

-1.4 

(4.5) 

* Weight  in  pounds.  All  other  measurement  values  in  centimeters. 
Large-long  subgroup  n=66. 
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TABLE  9 (continued) 

Comparison  of  95th  Percentile  Values  With  Large-Long  Subgroup  Values 

and  WAF-1968  Regression  Values* 


95%ile 


Population 

Subgroup 

Regression 

Variable 

Value 

Mean 

A 

(A%) 

Mean 

A 

(A%) 

Elbow  Circ,  Flexed 

30.0 

29.0 

-1.0 

(3.3) 

29.0 

-1.0 

(3.3) 

Forearm  Circ,  Relaxed 

25.8 

25.5 

-0.3 

(1.2) 

25.3 

-0.5 

(1.9) 

Forearm  C,  Flexed 

27.5 

27.1 

-0.4 

(1.5) 

26.9 

-0.6 

(2.2) 

Wrist  Circumference 

16.2 

16.0 

-0.2 

(1.2) 

15.9 

-0.3 

(1.9) 

Biacromial  Breadth 

38.6 

37.9 

-0.7 

(1.8) 

37.6 

-1.0 

(2.6) 

Bideltoid  Breadth 

45.9 

45.2 

-0.7 

(1.5) 

TTT8 

-1.1 

(2.4) 

Chest  Breadth 

31.4 

30.5 

-0.9 

(2.9) 

30.2 

-1.2 

(3.8) 

Bust  Pt-Bust  Pt  Br 

21.2 

20.2 

-1.0 

(4.7) 

20.0 

-1.2 

(5.7) 

Waist  Breadth 

27.6 

27.0 

-0.6 

(2.2) 

26.6 

-1.0 

(3.6) 

Hip  Breadth 

38.8 

37.6 

-1.2 

(3.1) 

37.8 

-1.0 

(2.6) 

Thigh-Thigh  Br,  Sit 

43.3 

41.7 

-1.6 

(3.7) 

41.6 

-1.7 

(3.9) 

Humeral  Breadth,  R 

6.7 

6.5 

-0.2 

(3.0) 

6.5 

-0.2 

(3.0) 

Femoral  Breadth,  R 

8.9 

8.6 

-0.3 

(3.4) 

8.5 

-0.4 

(4.5) 

Chest  Depth 

27.2 

26.5 

-0.7 

(2.6) 

25.8 

-1.4 

(5.1) 

Waist  Depth 

20.2 

19.2 

-1.0 

(5.0) 

18.8 

-1.4 

(6.9) 

Abdominal  Ext  Depth 

24.8 

ITTl 

-1.1 

(4.4) 

23.4 

-1.4 

(5.6) 

Buttock  Depth 

24.3 

23.4 

-0.9 

(3.7) 

23.3 

-1.0 

(4.1) 

Thigh  Clearance 

14.6 

14.3 

-0.3 

(2.1) 

14.1 

-0.5 

(3.4) 

Shoulder  Length 

16.4 

15.6 

-0.8 

(4.9) 

15.4 

-1.0 

(6.1) 

Neck-Bust  Point  Lgth 

28.8 

27.8 

-1.0 

(3.5) 

27.3 

-1.5 

(5.2) 

Strap  Length 

72.1 

70.4 

-1.7 

(2.4) 

69.6 

-2.5 

(3.5) 

Interscye 

39.2 

37.3 

-1.9 

(4.8) 

37.1 

-2.1 

(5.4) 

Interscye,  Maximum 

54.7 

53.6 

-1.1 

(2.0) 

52.8 

-1.9 

(3.5) 

Back  Curvature 

47.6 

45.9 

-1.7 

(3.6) 

45.1 

-2.5 

(5.3) 

Waist  Back 

44.3 

42.5 

-1.8 

(4.1) 

42.7 

-1.6 

(3.6) 

Anterior  Waist  Lgth 

3^75 

36.0 

-0.9 

(2.4) 

3376 

-1.3 

(3.5) 

Sleeve  Inseam 

48.2 

46.8 

-1.4 

(2.9) 

46.7 

-1.5 

(3.1) 

Spine-To-Scye  Lgth 

22.7 

21.6 

-1.1 

(4.8) 

21.4 

-1.3 

(5.7) 

Spine-To-Elbow  Lgth 

57.3 

57.0 

-0.3 

(0.5) 

56.7 

-0.6 

(1.0) 

Spine-To-Wrist  Lgth 

85.1 

85.0 

-0.1 

(0.1) 

84.4 

-0.7 

(0.8) 

Hand  Length 

20.1 

19.5 

-0.6 

(3.0) 

-0.7 

(3.5) 

Hand  Breadth 

8.2 

8.0 

-0.2 

(2.4) 

7.9 

-0.3 

(3.7) 

Hand  Circiomf erence 

19.8 

19.3 

-0.5 

(2.5) 

19.2 

-0.6 

(3.0) 

Foot  Length 

26.0 

25.6 

-0.4 

(1.5) 

25.6 

-0.4 

(1.5) 

Foot  Breadth 

9.8 

9.3 

-0.5 

(5.1) 

9.3 

-0.5 

(5.1) 

Head  Length 

19.5 

1875 

-0.6 

(3.1) 

Tg::^ 

-0.6 

(3.1) 

Head  Breadth 

15.5 

14.8 

-0.7 

(4.5) 

14.8 

-0.7 

(4.5) 

Head  Circumference 

57.6 

56.2 

-1.4 

(2.4) 

56.2 

-1.4 

(2.4) 

* Weight  in  pounds.  All  other  measurement  values  in  centimeters. 
Large-long  subgroup  n-66. 
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page  the  largest  percentage  difference  (A%)  is  for  elbow  rest 
height^  an  anatomically  atypical  dimension.  The  dimension  is 
dependent  upon  two  interacting  variables;  shoulder  height, 
sitting,  and  shoulder-elbow  length  as: 

Shoulder  Height (S)  Shoulder-Elbow  Lgth  Elbow  Rest  Ht 

5th  Percentile  56.5  - 33.2  ^ 20.9 

Subgroup  Small-Short  56.8  - 33.3  = 23.5 

This  is  the  type  of  inconsistency  in  5th  percentile  values 
which  has  caused  widespread  scepticism  of  the  percentile  man 
concept. 

The  average  deviation  from  5th  percentile  value  appears 
to  be  somewhat  larger  for  the  regression  than  for  the  subgroup 
means.  The  summary  statistics  - disregarding  the  sign  (absolute 
deviation)  - are  as  follows: 

USAF 

Small-Short  Subgroup  Mean  Regression  Value 


A* 

A% 

A* 

A% 

Range 

0-3.9 

0-12.5 

0-4.4 

0-14.4 

|Mean | 

0.71 

2.12 

1.08 

3.17 

S.D. 

0.66 

2.43 

0.86 

2.64 

The  "large-long"  subgroup's  anthropometric  values  (Table  7) 
are,  in  general,  smaller  than  the  95th  percentile  value  throughout 
despite  the  fact  that  the  subgroup  mean  value  is  greater  for 
both  weight  and  height  (4.8  lbs  and  8 mm).  Some  of  the  devia- 
tions are  extremely  large--particularly  the  reach  dimensions  and 
the  torso  circumferences.  The  summary  statistics,  disregarding 
sign,  are 


* In  centimeters,  weight  not  included. 
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USAF 

Large-Long  Subgroup  Mean  Regression  Value 


A* 

A% 

A* 

A% 

Range 

0-4.5 

0-10.0 

0-4.0 

0-10.2 

1 Mean | 

0.89 

2.19 

1— 1 
o 

1— 1 

2.42 

S.D. 

0.75 

1.88 

0.78 

1.84 

Comparable  subgroup  statistics  for  the  1968  anthropometric 
survey  of  Women  of  the  Air  Force  data  are  given  in  Table  8 
("small-short")  and  Table  9 ("large-long").  The  "small-short" 
subgroup  mean  weight  and  stature  are  smaller  than  the  5th  per- 
centile values  and  the  "large-long"  greater  than  the  95th  per- 
centile values  similar  to  the  male  comparisons.  The  remainder 
of  the  dimensions  are  not  grossly  different  from  their  corres- 
ponding percentile  values  although  the  arm  reach  and  torso  cir- 
cumferential dimensions  exhibit  the  largest  average  deviations. 
The  subgroup  mean  and  regression  mean  deviations,  disregarding 
sign,  are  shown  below. 


WAF 


Small-Short 

Subgroup  Mean 

Regression 

Mean 

A* 

A% 

A* 

A% 

Range 

0.2-2. 9 

0.2-15.5 

0-3.6 

0-16.6 

1 Mean | 

0.88 

3.03 

1.20 

3.70 

S.D. 

0.59 

2.78 

0.71 

2.77 

WAF 

Large-Long 

Subgroup 

Mean 

Regression 

Mean 

A* 

A% 

A* 

A% 

Range 

0-3.7 

0-13.8 

0-4.2 

0-12.5 

|Mean| 

0.95 

2.49 

1.21 

3.02 

S.D. 

0.65 

2.15 

0.80 

2.22 

included. 


* In  centimeters,  weight  not 
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These  results  are  comparable  to  those  obtained  for  the  male 
data  and  again  indicate  that  the  subgroup  deviations  are,  on  the 
average,  smaller  than  those  for  the  regression  means.  The  sub- 
group mean  values  are,  however,  based  upon  a relatively  small 
group  (n's  of  59  to  89)  and  we  might,  therefore,  expect  occasion- 
al erratic  values  to  occur  on  the  basis  of  one  or  more  members 
of  a subgroup  having  extreme  disproportionality . There  are  suf- 
ficient data  here,  however,  to  illustrate  that  the  patterns  of 
values  are  similar  for  the  various  subgroups  and  that  the  results 
are  not  simply  variations  due  to  small  sample  size. 

The  potential  usefulness  of  either  the  subgroup  mean  or, 
perhaps  more  appropriately,  the  regression  values  to  depict  the 
size  of  "small"  and  "large"  men  in  design  problems  should  not 
be  overlooked.  We  would  suggest  that  when  it  is  desirable  to 
depict  the  range  of  a population  for  three-dimensional  presenta- 
tion, the  regression  mean  data  be  utilized.  These  data  will 
integrate  well,  are  not  unrealistic  in  nature,  and  do  represent 
more  accurately  "average"  values  for  each  tail  of  the  distribu- 
tion. They  are,  in  addition,  not  so  dissimilar  from  the  percen- 
tile values  as  to  cause  a grievous  loss  of  information  to  the 
designer.  They  would,  we  believe,  be  far  more  appropriate  data 
for  body  forms  for  general  use,  such  as  in  deceleration  studies, 
than  the  currently  used  5th  and  95th  percentile  data.  For  other 
than  such  general  use,  we  would  reserve  judgment. 

Three-dimensional  representations  for  clothing  and 
personal  protective  equipment  design  do  not  normally  involve 
only  the  tails  but  the  whole  of  the  body  size  distribution. 
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The  number  of  forms  (sizes)  necessary  is  then  a function  of  the 
design  population  to  be  fitted,  the  characteristics  of  the 
material  to  be  used,  and  the  design  item  in  terms  of  its  form 
and  function.  The  design  solution,  in  terms  of  dimensional 
sizing,  is  thus  often  unique  to  a particular  end  item  and  may  be 
wholly  inappropriate  for  other  applications.  (McConville  et  al., 
1963;  Ziegen  et  al.,  1960;  McConville  and  Alexander,  1975.) 

Drafting  board  manikins  are  also  a relatively  specific  appli- 
cation of  body  size  data  and  as  such  we  are,  as  yet,  unwilling 
to  suggest  that  the  subgroup  mean  or  regression  values  are  more 
appropriate  input  data  than  the  currently  used  percentile  values. 
We  do  believe,  however,  that  they  merit  consideration  for 
such  applications. 

While  this  discussion  has  centered  on  the  design  limits  in 
body  size,  as  represented  by  the  5th  and  95th  percentile  body 
forms,  it  is  recognized  that  other  percentile  design  limits  are 
often  used.  Multiple  regression  equations  have,  therefore,  been 
included  in  Appendix  B for  predicting  body  size  dimensions  from 
the  variables  of  stature  and  weight,  and  sitting  height  and 
weight.  These  regression  equations  were  developed  using  the  USAF 
1967  and  Air  Force  Women  1968  anthropometric  survey  data  but  can 
be  used  with  a high  degree  of  confidence  for  comparable  segments 
of  the  U.  S.  civilian  population. 
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APPENDIX  A 


COMPARISON  OF  PERCENTILES,  SUBGROUP  MEANS,  AND  REGRESSION 
MEANS  FOR  MALE  AND  FEMALE  MILITARY  POPULATIONS  ESTABLISHED  ON 
THE  VARIABLES  OF  SITTING  HEIGHT  AND  BODY  WEIGHT 
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TABLE  A-1 


Comparison  of  5th  Percentile  Values  With  Small-Short  Sitting  Height 
Subgroup  Values  and  USAF— 1967  Regression  Values* 

Sm-Sh 


5%ile 

Sit-Ht 

Population 

Population 

Subgroup 

Regression 

Variable 

Value 

Mean 

A 

(A%) 

Mean 

A 

(A%) 

Weight 

140.2 

135.0 

-5.2 

(3.7) 

140.2 

_ 

_ 

Height  (Stature) 

167.3 

167.1 

-0.2 

(0.1) 

168.6 

1.3 

(0.8) 

Cervicale  Height 

142.5 

142.4 

-0.1 

(0.1) 

144.1 

1.  6 

(1.1) 

Acromion  Height 

135.7 

135.7 

- 

- 

137.3 

1.6 

(1.2) 

Radiale  Height 

104.8 

105.0 

0.2 

(0.2) 

105.9 

1.1 

(1.0) 

Stylion  Height 

80.2 

80.5 

0.3 

(0.4) 

81.4 

1.2 

(1.5) 

Dactylion  Height 

61.5 

62.1 

0.6 

(1.0) 

62.8 

1.3 

(2.1) 

Suprasternale  Ht 

136.3 

136.1 

-0.2 

(0.1) 

137.5 

1.2 

(0.9) 

Nipple  Height 

12  0.8 

121.4 

0.6 

(0.5) 

122.6 

1.8 

(1.5) 

Waist  Ht-Omphalion 

98.7 

100.2 

1.5 

11.5) 

101.3 

2.6 

(2.6) 

Iliocristale  Ht 

101.3 

102.5 

1.2 

(1.2) 

103.7 

2.4 

(2.4) 

Buttock  Height 

83.1 

84.9 

1.8 

(2.2) 

85.8 

2.7 

(3.2) 

Trochanterion  Ht 

86.9 

88.6 

1.7 

(2.0) 

89.7 

2.8 

(3.2) 

Gluteal  Furrow  Ht 

74.6 

76.4 

1.8 

(2.4) 

77.3 

2.7 

(3.6) 

Crotch  Height 

78.3 

80.7 

2.4 

(3.1) 

81.4 

3.1 

(4.0) 

Patella  Top  Height 

48.5 

49.5 

1.0 

(2.1) 

50.1 

1.6 

(3.3) 

Knee  Circ  Height 

45.7 

46.6 

0.9 

(2.0) 

47.1 

1.4 

(3.1) 

Fibular  Height 

40.2 

41.2 

1.0 

(2.5) 

41.7 

1.5 

(3.7) 

Calf  Height 

32.0 

33.3 

1.3 

(4.1) 

33.6 

1.6 

(5.0) 

Ankle  Height 

12.0 

13.1 

1.1 

(9.2) 

13.1 

1.1 

(9.2) 

Sitting  Height 

88.1 

87.5 

-0.6 

(0.7) 

88.1 

Eye  Height/Sitting 

76.1 

75.9 

-0.2 

(0.3) 

76.5 

0.4 

(0.5) 

dshoulder  Ht/Sit 

60.2 

59.8 

-0.4 

(0.7) 

60.5 

0.3 

(0.5) 

acromion  Height/Sit 

56.5 

56.1 

-0.4 

(0.7) 

57.0 

0.5 

(0.9) 

Elbow  Rest  Ht/Sit 

20.9 

22.4 

1.5 

(7.2) 

22.8 

1.9 

(9.1) 

Knee  Height/sitting 

51.7 

52.3 

0.6 

(1.2) 

52.9 

1.2 

(2.3) 

Popliteal  Ht/Sit 

40.0 

41.5 

1.5 

(3.8) 

41.8 

1.8 

(4.5) 

Buttock-Knee  Length 

56.0 

56.7 

0.7 

(1.3) 

57.4 

1.4 

(2.5) 

Buttock-Popliteal 

46.1 

47.2 

1.1 

(2.4) 

47.8 

1.7 

(3.7) 

Shoulder-Elbow  Lg 

33.2 

33.9 

0.7 

(2.1) 

34.4 

1,2 

(3.6) 

Acromion-Radiale  Lg 

30.2 

30.9 

0.7 

(2.3) 

31.4 

1.2 

(4.0) 

Elbow-Wrist  Length 

27.7 

28.4 

0.7 

(2.5) 

28.7 

1.0 

(3.6) 

Radiale-Stylion  Lg 

24.6 

25.3 

0.7 

(2.8) 

25.7 

1.1 

(4.5) 

Elbow-Grip  Length 

32.6 

33.3 

0.7 

(2.1) 

33.7 

1.1 

(3.4) 

Thumb-Tip  Reach 

73.9 

76.5 

2.6 

(3.5) 

76,7 

2.8 

(3^8) 

Thumb-Tip  Reach/Ex td  82.3 

85.4 

3.1 

(3.8) 

85.8 

3.5 

(4.3) 

Sleeve  Inseam 

44.4 

46.1 

1.7 

(3.8) 

46.7 

2.3 

(5.2) 

Biacromial  Breadth 

37.5 

38.7 

1.2 

(3.2) 

39,0 

1.5 

(4.0) 

Bideltoid  Breadth 

44.1 

44.3 

0.2 

(0.5) 

45.3 

1.2 

(2.7) 

Chest  Breadth 

29.5 

30.0 

0.5 

(1.7) 

30.6 

1.1 

(3.7) 

Waist  Breadth-Omph 

27.2 

27.4 

0.2 

(0.7) 

28.2 

1.0 

(3.7) 

Hip  Breadth 

32.3 

32.2 

-0.1 

(0.3) 

32.9 

0.6 

(1.9) 

Hip  Breadth/Sitting 

34.2 

34.0 

0.2 

(0.6) 

34,9 

0.7 

(2.0) 

Elbow  Breadth  Bone/R  6.5 

6.8 

0.3 

(4.6) 

6,8 

0.3 

(4.6) 

Forearm-Forearm  Br 

48.2 

49.6 

1.4 

(2.9) 

50,9 

2.7 

(5.6) 

Knee  Breadth  Bone/R 

9.3 

9.4 

0.1 

(1.1) 

9.4 

0.1 

(1.1) 

Chest  Depth 

21.3 

22.2 

0.9 

(4.2) 

22.7 

1.4 

(6.6) 

^'^aist  Depth -Omph 

18.9 

19.6 

0.7 

(3.7) 

20,3 

1.4 

(7.4) 

attock  Depth 

20.7 

21.2 

0.5 

(2.4) 

21,8 

1.1 

(5.3) 

Thigh  Clearance  Ht 

14.3 

14.7 

0.4 

(2.8) 

15.1 

0.8 

(5.6) 

* Weight  in  pounds.  All  other  measurement  values  in  centimeters.  Small-short 
sitting  height  subgroup  n=58. 
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TABLE  A-1  (continued ) 

Comparison  of  5th  Percentile  Values  With  Small-Short  Sitting  Height 
Subgroup  Values  and  USAF-1967  Regression  Values* 

Sm-Sh 


5%ile 

Sit-Ht 

Population 

Population 

Subgroup 

Regression 

Variable  Value 

Mean 

A 

(A%) 

Mean 

A 

(A%) 

Neck  Giro  - Max 

35.4 

35.9 

0.5 

(1.4) 

36.4 

1.0 

(2.8) 

Shoulder  Circ 

LOS. 4 

108.5 

0.1 

(0.1) 

110.7 

2.3 

(2.1) 

Chest  Circumference 

88.6 

90.1 

1.5 

(1.7) 

91.8 

3.2 

(3.6) 

Waist  Circ-Omph 

75.7 

77.0 

1.3 

(1.7) 

79.6 

3.9 

(5.2) 

Waist  Circ-Omph/Sit 

75.4 

77.2 

1.8 

(2.4) 

79.8 

4.4 

(5.8) 

Buttock  Circ 

89.7 

89.4 

-0.3 

(0.3) 

91.1 

1.4 

(1.6) 

Buttock  Circ/Sit 

97.1 

96.7 

-0.4 

(0.4) 

99.0 

1.9 

(2.0) 

Vertical  Trunk  Circ  ; 

L56.7 

153.7 

-3.0 

(1.9) 

156.3 

-0.4 

(0.3) 

Vert  Trunk  Circ/Sit  ; 

L50.4 

148.0 

-2.4 

(1.6) 

150.2 

-0.2 

(0.1) 

Upper  Thigh  Circ 

51.5 

52.4 

0.9 

(1.7) 

53.6 

2.1 

(4.1) 

Upper  Thigh  Circ/Sit 

50.8 

51.4 

0.6 

(1.2) 

52.7 

1.9 

HTT) 

Knee  Circumference 

35.4 

35.3 

-0.1 

(0.3) 

35.9 

0.5 

(1.4) 

Knee  Circ/Sitting 

36.0 

36.1 

0.1 

(0.3) 

36.5 

0.5 

(1.4) 

Calf  Circ/Right 

33.5 

34.0 

0.5 

(1.5) 

34.7 

1.2 

(3.6) 

Ankle  Circumference 

20.4 

20.8 

0.4 

(2.0) 

21.0 

0.6 

(2.9) 

Scye  Circumference 

43.8 

44.1 

0.3 

(0.7) 

45.2 

1.4 

(3TT5 

Biceps  Circ/Extd/R 

27.0 

27.8 

0.8 

(3.0) 

28.3 

1.3 

(4.8) 

Biceps  Circ/Flexd/R 

29.1 

29.8 

0.7 

(2.4) 

30.4 

1.3 

(4.5) 

Elbow  Circ-Extended 

25.4 

25.6 

0.2 

(0.8) 

25.9 

0.5 

(2.0) 

Elbow  Circ-Flexed 

28.5 

29.1 

0.6 

(2.1) 

29.5 

1.0 

(3.5) 

Lower  Arm  Circ/Flexd 

27.2 

27.7 

0.5 

(1.8) 

28.0 

0.8 

(2.9) 

Wrist  Circumference 

16.2 

16.5 

0.3 

(1.9) 

16.7 

0.5 

(3.1) 

Sleeve  Lg/Spine-Scye 

25.5 

26.5 

1.0 

(3.9) 

26.9 

1.4 

(5.5) 

Sleeve  L/Spine-Elbow 

56.4 

56.9 

0.5 

(0.9) 

57.7 

1.3 

(2.3) 

Sleeve  L/Spine-Wrist 

85.2 

85.6 

0.4 

(0.5) 

86.7 

1.5 

(1.8) 

Shoulder  Length 

14.6 

15.7 

1.1 

(7.5) 

15.8 

1.2 

(872) 

Interscye 

32.5 

36.9 

4.4 

(13.5) 

36.9 

4.4 

(13.5) 

Interscye  Maximum 

56.6 

57.0 

0.4 

(0.7) 

58.1 

1.5 

(2.7) 

Waist  Front-Omph 

36.9 

37.5 

0.6 

(1.6) 

37.8 

0.9 

(2.4) 

Crotch  Lg-Omphalion 

63.6 

64.0 

0.4 

(0.6) 

65.1 

1.5 

(2.4) 

Waist  Back-Omphalion 

43.1 

43.5 

0.4 

(0.9) 

3m 

1.0 

(T7T1 

Foot  Length 

25.1 

25.7 

0.6 

(2.4) 

25.8 

0.7 

(2.8) 

Foot  Breadth 

9.0 

9.3 

0.3 

(3.3) 

9.3 

0.3 

(3.3) 

Ball-of-Foot  Circ 

22.9 

23.4 

0.5 

(2.2) 

23.6 

0.7 

(3.1) 

Bi-Malleolar  Br 

6.7 

6.9 

0.2 

(3.0) 

7.0 

0.3 

(4.5) 

Lateral  Malleolus  Ht 

6.2 

6.6 

0.4 

(^.5) 

6.7 

0.5 

W7D 

Medial  Malleolus  Ht 

7.6 

8.0 

0.4 

(5.3) 

8.1 

0.5 

(6.6) 

Hand  Length 

17.8 

18.2 

0.4 

(2.2) 

18.4 

0.6 

(3.4) 

Palm  Length 

10.0 

10.3 

0.3 

(3.0) 

10.4 

0.4 

(4.0) 

Hand  Br/Metacarpale 

8.2 

8.5 

0.3 

(3.7) 

8.5 

0.3 

(3.7) 

Hand  C/Metacarpale 

20.0 

207S 

0.6 

(3.0) 

2m 

0.7 

Hand  Thick/Meta-3 

2.4 

2.7 

0.3 

(12.5) 

2.7 

0.3 

(12.5) 

Head  Circumference 

55.2 

56.1 

0.9 

(1.6) 

56.4 

1.2 

(2.2) 

Head  Length 

18.8 

19.4 

0.6 

(3.2) 

19.5 

0.7 

(3.7) 

Head  Breadth 

14.7 

15.3 

0.6 

(4.1) 

15.3 

0.6 

(4.1) 

* Weight  in  pounds.  All  other  measurement  values  in  centimeters.  Small-short 
sitting  height  subgroup  n=58. 
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TABLE  A- 2 


Comparison  of  95th  Percentile  Values  With  Large-Long  Sitting  Height 
Subgroup  Values  and  USAF-1967  Regression  Values* 

Large-Long 


95%ile 

Sit-Ht 

Population 

Population 

Subgroup 

Regression 

Variable 

Value 

Mean 

A 

(A%) 

Mean 

A 

(A%) 

Weight 

210.8 

215.9 

5.1 

(2.4) 

210.8 

- 

_ 

Height  (Stature) 

187.7 

187.6 

-0.1 

(0.1) 

186.8 

-0.9 

(0.5) 

Cervicale  Height 

161.8 

161.3 

-0.5 

(0.3) 

160.7 

-1.1 

(0.7) 

Acromion  Height 

154.8 

154.5 

-0.3 

(0.2) 

153.8 

-1.0 

(0.6) 

Radiale  Height 

120.0 

119.6 

_ -0.4 

(0.3) 

119.2 

-0.8 

(0.7) 

Stylion  Height 

93.3 

92.6 

-0.7 

(0.8) 

92.2 

-1.1 

(1.2) 

Dactylion  Height 

73.2 

72.1 

-1.1 

(1.5) 

71.9 

-1.3 

(1.8) 

Suprasternale  Ht 

154.5 

154.2 

-0.3 

(0.2) 

153.5 

-1.0 

(0.6) 

Nipple  Height 

138.1 

137.1 

-1.0 

(0.7) 

D6.4 

-1.7 

(1.2) 

Waist  Ht-Omphalion 

114.3 

112.3 

-2.0 

112.1 

-2.2 

(1.9) 

Iliocristale  Ht 

117.2 

115.3 

-1.9 

(1.6) 

115.1 

-2.1 

(1.8) 

Buttock  Height 

97.5 

95.3 

-2.2 

(2.3) 

94.9 

-2.6 

(2.7) 

Trochanterion  Ht 

101.3 

98.7 

-2.6 

(2.6) 

98.6 

-2.7 

(2.7) 

Gluteal  Furrow  Ht 

87.9 

85.6 

-2.3 

(2.6) 

85.2 

-2.7 

(3.1) 

Crotch  Height 

92.0 

89.2 

-2.8 

89.1 

-2.9 

(3.2) 

Patella  Top  Height 

56.9 

55 . 6 

-1.3 

(2.3) 

55.4 

-1.5 

(2.6) 

Knee  Circ  Height 

53.9 

52.5 

-1.4 

(2.6) 

52.4 

-1.5 

(2.8) 

Fibular  Height 

47.6 

46.4 

-1.2 

(2.5) 

46.3 

-1.3 

(2.7) 

Calf  Height 

39.3 

38.1 

-1.2 

(3.1) 

37.7 

-1.6 

(4.1) 

Ankle  Height 

15.8 

14.3 

-1.5 

(9.5) 

14.4 

-1.4 

(8.9) 

Sitting  Height 

98.6 

99.3 

0.7 

(0.7) 

98.6 

- 

Eye  Height/Sitting 

86.1 

86.5 

0.4 

(0.5) 

85.7 

-0.4 

(0.5) 

lidshoulder  Ht/Sitting 

69.2 

69.5 

0.3 

(0.4) 

69.0 

-0.2 

(0.3) 

Acromion  Ht/Sitting 

65.9 

65.9 

- 

65.4 

-0.5 

(0.6) 

Elbow  Rest  Ht/Sitting 

29.5 

27.9 

-1.6 

(5.4) 

27.7 

-1.8 

(6.1) 

Knee  Height/Sitting 

59.9 

59.1 

-0.8 

(1.3) 

58.9 

-1.0 

(1.9) 

Popliteal  Ht/Sitting 

47.5 

46.0 

-1.5 

(3.2) 

45.8 

-1.7 

(3.6) 

Buttock- Knee  Length 

65.0 

63.7 

-1.3 

(2.0) 

63.7 

-1.3 

(2.0) 

Buttock-Popliteal 

54.6 

53.2 

-1.4 

(2.6) 

53.2 

-1.4 

(2.6) 

Shoulder-Elbow  Length 

38.8 

38.0 

-0.8 

(2.11 

37.7 

-1.1 

(2.8) 

Acromion- Radiale  Lg 

35.8 

34.9 

-0.9 

(2.5) 

34.6 

-0.8 

(2.2) 

Elbow-Wrist  Length 

32.4 

31.4 

-1.0 

(3.1) 

31.4 

-1.0 

(3.1) 

Radiale-Stylion  Lg 

29.2 

28.3 

-0.9 

(3.1) 

28.2 

-1.0 

(3.4) 

Elbow-Grip  Length 

37.9 

36.9 

-1.0 

(2.6) 

36.9 

-1.0 

(2.6) 

Thumb-Tip  Reach 

87.0 

84.8 

- 2^  2 _ 

^2.51 

84.2 

-2.8 

(3.2) 

Thumb-Tip  R*ch  Extended 

i 97.3 

94.7 

-2.6 

(2.7) 

W77 

-3.6 

(3.7) 

Sleeve  Inseam 

52.8 

50.8 

-2.0 

(3.8) 

50.6 

-2.2 

(4.2) 

Biacromial  Breadth 

43.8 

42.8 

-1.0 

(2.3) 

42.6 

-1.2 

(2.7) 

Bideltoid  Breadth 

52.6 

51.9 

-0.7 

(1.3) 

51.5 

-1.1 

(2.1) 

Chest  Breadth 

36.5 

35.4 

-1.1 

(3.03 

35.2 

-1.3 

(3.6) 

Waist  Breadth-Omphalion 

1 35.0 

34.2 

-0.8 

(2.3) 

5TT5 

-1.0 

(2.9) 

Hip  Breadth 

38.5 

38.0 

-0.5 

(1.3) 

37.9 

-0.6 

(1.6) 

Hip  Breadth/Sitting 

41.8 

41.1 

-0.7 

(1.7) 

41.1 

-0.7 

(1.7) 

Elbow  Breadth  Bone/R 

7.7 

7.5 

- 0.2 

(2.6) 

7.4 

-0.3 

(3.9) 

Forearm-Forearm  Breadth 

1 60.7 

58.6 

-2.1 

(3.5J 

58.2 

-2.5 

(4.1) 

Knee  Breadth  Bone/R 

10.7 

10.6 

-0.1 

(0.9) 

ToTS 

-0.1 

(0.9) 

Chest  Depth 

27.7 

26.7 

-1.0 

(3.6) 

26.6 

-1.1 

(4.0) 

Waist  Depth-Omphalion 

26.1 

24.7 

-1.4 

(5.4) 

24.6 

-1.5 

(5.7) 

Buttock  Depth 

27.5 

26.4 

-1.1 

(4.0) 

26.5 

-1.0 

(3.6) 

Thiqh  Clearance  Heiqht 

18.8 

18.3 

-0.5 

(2.7) 

18.2 

-0.6 

(3.2) 

* Weight  in  pounds.  All  other  measurement  values  in  centimeters.  Large-long 
sitting  height  subgroup  n=80. 
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TABLE  A-2  (continued) 


Comparison  of  95th  Percentile  Values  With  Large-Long  Sitting  Height 


Subgroup  Values  and  USAF-1967  ] 

Large-Long 
95%ile  Sit-Ht 

Population  Subgroup 

Variable  Value  Mean  A 

Neck  Circ  Maximum  41.6  40.9  -0.7 

Shoulder  Circ  127.6  126.2  -l!4 

Chest  Circumference  109.4  106.6  -2.8 

Waist  Circ-Omphalion  100.1  97.2  -2.9 

Waist  Circ-Omph/Sit  100.2  96.0  -4.2 

Regression  Values* 

Population 
Regression 
(A%)  Mean  A 

(1.7)  40.5  -1.1 

(1.1)  125.5  -2.1 

(2.6)  106.2  -3.2 

(2.9)  96.7  -3.4 

(4.2)  96.0  -4.2 

(A%) 

(2.6) 

(1.6) 

(2.9) 

(3.4) 

(4.2) 

Buttock  Circumference 

107.9 

107.3 

-0.6 

(0.6) 

107.0 

-0.9 

(o!s) 

Buttock  Circ/Sitting 

119.3 

117.8 

-1.5 

(1.3) 

117.2 

-2.1 

(1.8) 

Vertical  Trunk  Circ 

180.2 

182.1 

1.9 

(1.1) 

180.9 

0.7 

(0.4) 

Vert  Trunk  Circ/Sit 

173.2 

174.4 

1.2 

(0.7) 

173.4 

0.2 

(O.l) 

Upper  Thigh  Circ 

66.2 

65.0 

-1.2 

(1.8) 

64.6 

-1.6 

(2.4) 

Upper  Thigh  Circ/Sit 

65.0 

64.1 

-0.9 

(1.4) 

63.7 

-1.3 

(2.0) 

Knee  Circumference 

42.2 

41.9 

-0.3 

(0.7) 

41.7 

-0.5 

(1.2) 

Knee  Circ/Sitting 

43.0 

42.6 

-0.4 

(0.9) 

42.4 

-0.6 

(1.4) 

Calf  Circ/Right 

41.0 

40.1 

-0.9 

(2.2) 

40.0 

-1.0 

(2.4) 

Ankle  Circumference 

24.6 

24.0 

-0.6 

(2.4) 

24.0 

-0.6 

(2.4) 

Scye  Circumference 

53.0 

51.8 

-1.2 

(2.3) 

51.9 

-1.1 

(2.1) 

Biceps  Circ/Extended/R 

34.7 

33.9 

-0.8 

(2.3) 

33.5 

-1.2 

(3.5) 

Biceps  Circ/Flexed/R 

36.6 

35.8 

-0.8 

(2.2) 

35.4 

-1.2 

(3.3) 

Elbow  Circ-Extended 

30.1 

29.8 

-0.3 

(1.0) 

29.6 

-0.5 

(1.7) 

Elbow  Circ-Flexed 

34.2 

33.4 

-0.8 

(2.3) 

33.1 

-1.1 

(3.2) 

Lower  Arm  Circ-Flexed 

32.4 

32.0 

-0.4 

(1.2) 

31.7 

-0.7 

(2.h 

/rist  Circumference 

19.2 

18.8 

-0.4 

(2.1) 

18.6 

-0.6 

(3.1) 

Sleeve  L/Spine-Scye 

31.5 

30.5 

-1.0 

(3.2) 

30.2 

-1.3 

(4.1) 

Sleeve  L/Spine-Elbow 

65.0 

64.4 

-0.6 

(0.9) 

63.8 

-1.2 

(1.8) 

Sleeve  L/Spine-Wrist 

96.8 

96.0 

-0.8 

(0.8) 

95.4 

-1.4 

(1.4  ) 

Shoulder  Length 

18.7 

17.5 

-1.2 

(6.4) 

17.5 

-1.2 

(6.4  ) 

Interscye 

45.0 

40.7 

-4.3 

(9.6) 

40.9 

-4.1 

(9.1) 

Interscye  Maximum 

66.6 

65.5 

-1.1 

(1.7) 

65.4 

-1.2 

(1.8  ) 

Waist  Front-Omphalion 

44.2 

43.8 

-0.4 

(0.9) 

43.2 

-1.0 

(2.3) 

Crotch  Length-Omphalion  78.2 

76.8 

-1.4 

(1.8) 

76.7 

-1.5 

(1.9) 

Waist  Back-Omphalion 

50.9 

50.2 

-0.7 

(1.4) 

49.9 

-1.0 

(2!o  ) 

Foot  Length 

29.0 

28.6 

-0.4 

(1.4) 

28.4 

-0.6 

(2.1) 

Foot  Breadth 

10.6 

10.4 

-0.2 

(1.9) 

10.3 

-0.3 

(2.8) 

Ball-of-Foot  Circ 

27.0 

26.4 

-0.6 

(2.2) 

26.2 

-0.8 

(3.0) 

Bi-Malleolar  Breadth 

8.0 

7.7 

-0.3 

(3.8) 

7.7 

-0.3 

(3.8  ) 

Lateral  Malleolus  Ht 

o 

7.5 

-0.5 

(6.3) 

7.5 

-0.5 

(6.3) 

Medial  Malleolus  Ht 

9.5 

9.2 

-0.3 

(3.2) 

9.1 

-0.4 

(4.2  ) 

Hand  Length 

20.5 

20.0 

-0.5 

(2.4) 

19.9 

-0.6 

(2.9) 

Palm  Length 

11.7 

11.3 

-0.4 

(3.4) 

11.3 

-0.4 

(3.4) 

Hand  Br/Metacarple 

9.6 

9.4 

-0.2 

(2.1) 

9.3 

-0.3 

(3.1 ) 

Hand  Circ/Metacarpale 

23.1 

22.7 

-0.4 

(1.7) 

22.5 

-0.6 

(2.6  ) 

Hand  Thick/Meta-3 

3.1 

2.9 

-0.2 

(6.5) 

2.9 

-0.2 

(6.4  ) 

Head  Circ\imf erence 

59.9 

58.8 

-1.1 

(1.8) 

58.7 

-1.2 

(2.0) 

Head  Length 

21.0 

20.3 

-0.7 

(3.3) 

20.3 

-0.7 

(3.3) 

Head  Breadth 

16.5 

15.9 

-0.6 

(3.6) 

15.9 

-0.6 

(3.6  ) 

* 


Weight  in  pounds.  All  other  measurement  values  in  centimeters, 
sitting  height  subgroup  n=80 . 


Large-long 
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TABLE  A- 3 


Comparison  of  5th  PGrcGntil©  Values  With  Small— Short  Sitting  Height 
Subgroup  Values  and  WAF-1968  Regression  Values* 

Sm-Sh 


5%ile 

Sit-Ht 

Population 

Population 

Subgroup 

Regression 

Variable 

Value 

Mean 

A 

(A%) 

Mean 

A 

(A%) 

Weight 

102.3 

100.5 

-1.8 

(1.8) 

102.3 

- 

- 

Stature 

152.4 

152.5 

0.1 

(0.7) 

153.4 

1.0 

(0.7) 

Stature,  Maximum 

152.9 

153.1 

0.2 

(0.1) 

154.0 

1.1 

(0.7) 

Cervicale  Height 

130.3 

130.6 

0.3 

(0.2) 

131.5 

1.2 

(0.9) 

Acromial  Height 

123.0 

123.1 

0.1 

(0.1) 

124.3 

1.3 

(1.1) 

Suprasternale  Ht 

123.4 

123.6 

0.2 

(0.2) 

124.6 

1.2 

"Tory 

Bust  Point  Height 

110.0 

110.8 

0.8 

(0.7) 

111.9 

1.9 

(1.7) 

Waist  Height 

93.1 

94.4 

1.3 

(1.4) 

95.0 

1.9 

(2.0) 

Abdominal  Ext  Ht 

86.1 

87.8 

1.7 

(2.0) 

88.5 

2.4 

(2.8) 

Trochanteric  Ht 

75.7 

77.6 

1.9 

(2.5) 

78.3 

2.6 

(3.4) 

Buttock  Height 

7571 

77.8 

2.4 

(3.2) 

7¥T0 

2.6 

(3.4) 

Gluteal  Furrow  Ht 

66.4 

68.8 

2.4 

(3.6) 

69.3 

2.9 

(4.5) 

Tibiale  Height 

38.2 

39.5 

1.3 

(3.4) 

39.8 

1.6 

(4.2) 

Crotch  Height 

68.1 

70.2 

2.1 

(3.1) 

70.7 

2.6 

(3.8) 

Ankle  Height 

9.2 

10.6 

1.4 

(15.2) 

10.7 

1.5 

(16.3) 

Lateral  Malleolus  Ht 

5.8 

6.3 

0.5 

(6.6)'  ' 

6 . 4 

0.6 

(10.3) 

Sitting  Ht,  Relaxed 

78.9 

78.6 

-0.3 

(0.4) 

79.2 

0.3 

(0.4) 

Sitting  Height 

80.4 

79.7 

-0.7 

(0.9) 

80.4 

- 

- 

Eye  Height,  Sitting 

68.7 

68.4 

-0.3 

(0.4) 

69.1 

0.4 

(0.6) 

Midshoulder  Ht,  Sit 

53.7 

53.3 

-0.4 

(0.7) 

54.0 

0.3 

(0.6) 

Waist  Ht,  Sitting 

IoT5 

2T73 

(3.9) 

2T7S 

1.1 

(5.4) 

Elbow  Rest  Height 

18.7 

20.2 

1.5 

(8.0) 

20.8 

2.1 

(11.2) 

Popliteal  Height 

38.0 

39.6 

1.6 

(4.2) 

39.5 

1.5 

(4.0) 

Buttock-Popliteal  L 

43.5 

45.1 

1.6 

(3.7) 

45.2 

1.7 

(3.9) 

Buttock-Knee  Length 

53.2 

54.0 

0.8 

(1.5) 

54.4 

1.2 

(2.3) 

Acromion-Radiale  Lgth 

28.  J 

29.5 

1.2 

(4.2) 

29.5 

1.2 

(4.2) 

Radiale-Stylion  Lgth 

21.2 

22.2 

1.0 

(4.7) 

22.3 

1.1 

(5.2) 

Thumb-Tip  Reach 

67.7 

70.9 

3.2 

(4.7) 

70.8 

3.1 

(4.6) 

Thumb-Tip,  Extended 

76.0 

79.6 

3.6 

(4.7) 

79.5 

3.5 

(4.6) 

Overhead  Reach 

185.2 

188.0 

2.8 

(1.5) 

189.1 

3.9 

(2.1) 

Neck  Circumference 

31.1 

32.1 

1.0 

(3.2) 

32.2 

1.1 

(3.5) 

Shoulder  Circ 

92.6 

93.8 

1.2 

(1.3) 

94.5 

1.9 

(2.1) 

Chest  Circ  at  Scye 

77.0 

78.3 

1.3 

(1.7) 

78.9 

1.9 

(2.5) 

Bust  Circumference 

81.6 

83.6 

2.0 

(2.5) 

83.8 

2.2 

(2.7) 

Chest  Circ  Below  Bust 

67.2 

68.7 

1.5 

(2.2) 

69.2 

2.0 

(3.0) 

Waist  Circumference 

59.5 

61. 1 

1.6 

(2.7) 

61.4 

1.9 

(3.2) 

Abdominal  Ext  Circ 

74.8 

77.6 

2.8 

(3.7) 

78.1 

3.3 

(4.4) 

Hip  C-7"  Below  Waist 

85.1 

85.3 

0.2 

(0.2) 

86.7 

1.6 

(1.9) 

Hip  C-9”  Below  Waist 

85.8 

85.8 

- 

- 

87.6 

1.8 

(2.1) 

Upper  Thigh  Circ 

48.7 

49.7 

1.0 

(2.1) 

50.8 

2.1 

(4.3) 

Knee  Circumference 

32.8 

33.1 

0.3 

~ToT5y 

iS.6 

0.8 

(5.4) 

Calf  Circ,  Right 

30.6 

31.3 

0.7 

(2.3) 

31.7 

1.1 

(3.6) 

Ankle  Circumference 

19.0 

19.6 

0.6 

(3.2) 

19.8 

0.8 

(4.2) 

Vertical  Trunk  Circ 

143.5 

142.2 

-1.3 

(0.9) 

143.6 

0.1 

(0.1) 

Vert  Trunk  Circ,  Sit 

139.4 

137.9 

-1.5 

(1.1) 

139.6 

0.2 

(0.1) 

Buttock  Circ,  Sit 

5UT5 

570 

-0.1 

(0.1) 

5m 

1."^ 

(1.3) 

Scye  Circumference 

33.6 

34.3 

0.7 

(2.1) 

34.5 

0.9 

(2.7) 

Axillary  Arm  Circ 

23.9 

24.9 

1.0 

(4.2) 

25.1 

1.2 

(5.0) 

Biceps  C,  Relaxed,  R 

22.2 

23.1 

0.9 

(4.1) 

23.4 

1.2 

(5.4) 

Biceps  C,  Flexed,  R 

23.3 

24.2 

0.9 

(3.9) 

24.5 

1.2 

(5.2) 

* Weight  in  pounds.  All  other  measurement  values  in  centimeters.  Small-short 
sitting  height  subgroup  n=49. 
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TABLE  A- 3 (continued ) 

Comparison  of  5th  Percentile  Values  With  Small-Short  Sitting  Height 
Subgroup  Values  and  WAF-1968  Regression  Values* 


Sm-Sh 


5%ile 

Sit-Ht 

Population 

Population 

Subgroup 

Regression 

Variable 

Value 

Mean 

A 

(A%) 

Mean 

A 

(A%) 

Elbow  Circ,  Flexed 

24.2 

25.0 

0.8 

(3.3) 

25.3 

1.1 

(4.5) 

Forearm  Relaxed 

21.3 

21.7 

0.4 

(1.9) 

22.0 

0.7 

(3.3) 

Forearm  C,  Flexed 

22.6 

23.1 

0.5 

(2.2) 

23.3 

0.7 

(3.1) 

Wrist  Circumference 

13.8 

14.1 

0.3 

(2.2) 

14.2 

0.4 

(2.9) 

Biacromial  Breadth 

33.2 

34.2 

1.0 

(3.0) 

34.3 

1.1 

(3.3) 

Bideltoid  Breadth 

38.2 

JO 

0.7 

(1.8) 

39.4 

1.2 

(3.1) 

Chest  Breadth 

25.1 

25.8 

0.7 

(2.8) 

26.1 

1.0 

(4.0) 

Bust  Pt-Bust  Pt  Br 

16.1 

17.3 

1.2 

(7.5) 

17.4 

1.3 

(8.0) 

Waist  Breadth 

21.2 

22.0 

0.8 

(3.8) 

22.1 

0.9 

(4.2) 

Hi^  Breadth 

31.6 

32.0 

0.4 

(1.3) 

32.4 

0.8 

(2.5) 

Thigh-Thigh  Br,  Sit 

33.8 

34.4 

0.6 

(1.8) 

35.1 

1.3 

(3.8) 

Humeral  Breadth^  R 

5.6 

5.8 

0.2 

(3.6) 

5.8 

0.2 

(3.6) 

Femoral  Breadth,  R 

7.4 

7.7 

0.3 

(4.1) 

7.7 

0.3 

(4.1) 

Chest  Depth 

20.9 

21.9 

1.0 

(4.8) 

21.9 

1.0 

(4.8) 

Waist  Depth 

14.8 

15.3 

0.5 

(3.4) 

15.5 

0.7 

(4.7) 

Abdominal  Ext  Depth 

17.9 

18.7 

0.8 

(4.5) 

18.9 

1.0 

(5.6) 

Buttock  Depth 

18.4 

19.0 

0.6 

(3.3) 

19.3 

0.9 

(4.9) 

Thigh  Clearance 

10.4 

10.8 

0.4 

(3.8) 

11.1 

0.7 

(6.7) 

Shoulder  Length 

13.0 

13.9 

0.9 

(6.9) 

14.0 

1.0 

(7.7) 

Neck-Bust  Point  Lgth 

22.5 

24.1 

1.6 

(7.1) 

23.8 

1.3 

(5.8) 

Strap  Length 

59.2 

61.6 

2.4 

(4.1) 

61.2 

2.0 

(3.4) 

Interscye 

31.2 

32.5 

1.3 

(4.2) 

33.3 

2.1 

(6.7) 

Interscye,  Maximum 

43.9 

45.5 

1.6 

(3.6) 

46.5 

2.6 

(5.9) 

Back  Curvature 

37.6 

39.0 

1.4 

(3.7) 

39.6 

2.0 

(5.3) 

Waist  Back 

37.0 

37.8 

0.8 

(2.2) 

38.2 

1.2 

(3.2) 

Anterior  Waist  Lgth 

30.5 

31.3 

0.8 

(2.6) 

31.5 

1.0 

(3.3) 

Sleeve  Inseam 

40.2 

42.3 

2.1 

(5.2) 

42.4 

2.2 

(5.5) 

Spine-To-Scye  Lgth 

18.3 

19.6 

1.3 

(7.1) 

19.4 

1.1 

(6.0) 

Spine-To-Elbow  Lgth 

49.4 

50.2 

0.8 

(1.6) 

50.6 

1.2 

(2.4) 

Spine-To-Wrist  Lgth 

74.2 

75.5 

1.3 

(1.8) 

75.9 

1.7 

(2.3) 

Hand  Length 

16.9 

17.8 

0.9 

(5.3) 

17.6 

0.7 

(4.1) 

Hand  Breadth 

6.9 

7.2 

0.3 

(4.3) 

7.3 

0.4 

(5.8) 

Hand  Circumference 

16.8 

17.5 

0.7 

(4.2) 

17.6 

0.8 

(4.8) 

Foot  Length 

22.2 

22.7 

0.5 

(2.3) 

22.9 

0.7 

(3.2) 

Foot  Breadth 

8.0 

8.6 

0.6 

(7.5) 

8.5 

0.5 

(6.3) 

Head  Length 

17.3 

18.0 

0.7 

(4.0) 

18.0 

0.7 

(4.0) 

Head  Breadth 

13.5 

14.1 

0.6 

(4.4) 

14.3 

0.8 

(5.9) 

Head  Circumference 

52.3 

53.4 

1.1 

(2.1) 

53.7 

1.4 

(2.7) 

* Weight  in  pounds. 

All  other 

measurement 

values 

in  centimeters. 

Small 

-short 

sitting  height  subgroup  n=49. 
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TABLE  A- 4 


Comparison  of  95th  Percentile  Values  With  Large-Long  Sitting  Height 
Subgroup  Values  and  WAF-1968  P.^gression  Values* 


95%ile 

Lg-L  Sit-Ht 

Population 

Population 

Subg roup 

Regression 

Variable 

Value 

Mean 

A 

(A%) 

Mean 

A 

(A%) 

Weight 

156.4 

161.2 

4.8 

(3.1) 

156.4 

- 

— 

Stature 

172.2 

171.7 

-0.5 

(0.3) 

171.2 

-1.0 

(0.6) 

Stature , Maximum 

172.8 

172.5 

-0.3 

(0.2) 

171.9 

-0.9 

(0.5) 

Cervicale  Height 

148.4 

147.9 

-0.5 

(0.3) 

147.4 

-1.0 

(0.7) 

Acromial  Height 

141.1 

140.5 

-0.6 

(0.4) 

139.9 

-1.2 

(0.9) 

Suprasternale  Ht 

140.9 

140.3 

-0.6 

or.4) 

IT9T5 

-1.0 

ld.1) 

Bust  Point  Height 

127.3 

125.0 

-2.3 

(1.8) 

125.0 

-2.3 

(1.8) 

Waist  Height 

107.9 

106.4 

-1.5 

(1.4) 

106.0 

-1.9 

(1.8) 

Abdominal  Ext  Ht 

100.7 

98.2 

-2.5 

(2.5) 

98.2 

-2.5 

(2.5) 

Trochanteric  Ht 

89.8 

87.5 

-2.3 

(2.6) 

87.4 

-2.3 

(2.6) 

Buttock  Height 

89.2 

86.9 

-2.3 

(2.6) 

86.8 

-2.4 

(2.7) 

Gluteal  Furrow  Ht 

79.4 

76.6 

-2.8 

(3.5) 

76.4 

-3.0 

(3.8) 

Tibiale  Height 

46.1 

44.6 

-1.5 

(3.3) 

44.3 

-1.8 

(3.9) 

Crotch  Height 

81.4 

78.9 

-2.5 

(3.1) 

78.7 

-2.7 

(3.3) 

Ankle  Height 

13.6 

11.9 

-1.7 

(12.5) 

11.8 

-1.8 

(13.2) 

Lateral  Malleolus  Ht 

7.8 

7.2 

-0.6 

(7.7) 

7.2 

-0.6 

(7.7) 

Sitting  Ht,  Relaxed 

89.7 

90.2 

0.5 

(0.6) 

89.5 

-0.2 

(0.2) 

Sitting  Height 

90.9 

91.9 

1.0 

(1.1) 

90.9 

- 

- 

Eye  Height,  Sitting 

78.8 

79.5 

0.7 

(0.9) 

78.4 

-0.4 

(0.5) 

Midshoulder  Ht,  Sit 

62.5 

63.1 

0.6 

(1.0) 

62.2 

-0.3 

(0.5) 

Waist  Ht,  sitting 

Ten 

?57§ 

-0.3 

(1.1) 

-i.6 

(3.8) 

Elbow  Rest  Height 

26.9 

25.0 

-1.9 

(7.1) 

24.6 

-2.3 

(8.6) 

Popliteal  Height 

44.1 

42.8 

-1.3 

(2.9) 

42.7 

-1.4 

(3.2) 

Buttock-Popliteal  L 

52.6 

50.6 

-2.0 

(3.8) 

50.6 

-2.0 

(3.8) 

Buttock-Knee  Length 

61.9 

60.9 

-1.0 

(1.6) 

60.9 

-1.0 

(1.6) 

Acromion-Radiale  Lgth 

5375 

3275 

-0.7 

(2.1) 

JTT7 

-0.9 

(2.7) 

Radiale-Stylion  Lgth 

25.7 

24.7 

-1.0 

(3.9) 

24.6 

-1.1 

(4.3) 

Thumb-Tip  Reach 

80.5 

77.6 

-2.9 

(3.6) 

77.8 

-2.7 

(3.4) 

Thumb-Tip , Extended 

92.3 

88.4 

-3.9 

(4.2) 

88.6 

-3.7 

(4.0) 

Overhead  Reach 

213.3 

209.2 

-4.1 

(1.9) 

210.0 

-3.3 

(1.6) 

Neck  Circumference 

36.7 

35.9 

-0.8 

(2.2) 

35.5 

-1.2 

(3.3) 

Shoulder  Circ 

109.4 

107.9 

-1.5 

(1.4) 

107.4 

-2.0 

(1.8) 

Chest  Circ  at  Scye 

93.2 

91.5 

-1.7 

(1.8) 

90.7 

-2.5 

(2.7) 

Bust  Circumference 

100.2 

97.5 

-2.7 

(2.7) 

96.8 

-3.4 

(3.4) 

Chest  Circ  Below  Bust 

83.1 

80.6 

-2.5 

(3.0) 

80.5 

-2.6 

(3.1) 

Waist  Circumference 

77.2 

75.1 

-2.1 

(2.7) 

7172 

-3.0 

(3.9) 

Abdominal  Ext  Circ 

98.6 

95.9 

-2.7 

(2.7) 

94.7 

-3.9 

(4.0) 

Hip  C-7"  Below  Waist 

103.3 

102.3 

-1.0 

(1.0) 

101.9 

-1.4 

(1.4) 

Hip  C-9"  Below  Waist 

105.6 

104.8 

-0.8 

(0.8) 

104.3 

-1.3 

(1.2) 

Upper  Thigh  Circ 

62.6 

61.7 

-0.9 

(1.4) 

61.1 

-1.5 

(2.4) 

Knee  Circumference 

3o72 

39.7 

-0.5 

(1.2) 

3975 

-0.*^ 

Calf  Circ,  Right 

37.9 

36.9 

-1.0 

(2.6) 

37.0 

-0.9 

(2.4) 

Ankle  Circumference 

23.3 

22.6 

-0.7 

(3.0) 

22.6 

-0.7 

(3.0) 

Vertical  Trunk  Circ 

166.3 

167.5 

1.2 

(0.7) 

166.3 

- 

- 

Vert  Trunk  Circ,  Sit 

161.0 

162.6 

1.6 

(1.0) 

161.5 

0.5 

(0.3) 

Buttock  Circ,  Sit 

110.8 

110.3 

-0.5 

(0.5) 

IWT3 

-i.s 

(1.4) 

Scye  Circumference 

41.1 

40.3 

-0.8 

(1.9) 

40.1 

-1.0 

(2.4) 

Axillary  Arm  Circ 

31.5 

30.8 

-0.7 

(2.2) 

30.2 

-1.3 

(4.1) 

Biceps  C,  Relaxed,  R 

29.7 

28.5 

-1.2 

(4.0) 

28.3 

-1.4 

(4.7) 

Biceps  C,  Flexed,  R 

30.8 

29.7 

-1.1 

(3.6) 

29.6 

-1.2 

(3.9) 

VTeight  in  pounds.  All  other  measurement  values  in  centimeters, 
sitting  height  subgroup  n=51. 


Large-long 
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TABLE  A-4  (continued) 

Comparison  of  95th  Percentile  Values  With  Large-Long  Sitting  Height 
Subgroup  Values  and  WAF-1968  Regression  Values* 


Large-Long 


95%ile 

Sit-Ht 

Population 

Population 

Subgroup 

Regression 

Variable 

Value 

Mean 

A 

(A%) 

Mean 

A 

(A%) 

Elbow  Circ,  Flexed 

30.0 

29.0 

-1.0 

(3.3) 

28.9 

-1.1 

(3.7) 

Forearm  Relaxed 

25.8 

25.5 

-0.3 

(1.2) 

25.3 

-0.5 

(1.9) 

Forearm  C,  Flexed 

27.5 

27.1 

-0.4 

(1.5) 

26.9 

-0.6 

(2.2) 

Wrist  Circumference 

16.2 

16.0 

-0.2 

(1.2) 

15.9 

-0.3 

(1.9) 

Biacromial  Breadth 

38.6 

37.6 

-1.0 

(2.6) 

37.5 

-1.1 

(2.8) 

Bideltoid  Breadth 

45.9 

45.2 

-0.7 

(1.5) 

44.9 

-1.0 

(2.2) 

Chest  Breadth 

31.4 

30.3 

-1.1 

(3.5) 

30.2 

-1.2 

(3.8) 

Bust  Pt-Bust  Pt  Br 

21.2 

19.9 

-1.3 

(6.1) 

19.9 

-1.3 

(6.1) 

Waist  Breadth 

27.6 

26.5 

-1.1 

(4.0) 

26.5 

-1.1 

(4.0) 

Hi^  Breadth 

38.8 

38.3 

-0.5 

(1.3) 

38.0 

-0.8 

(2.1) 

Thigh-Thigh  Br,  Sit 

43.3 

42.6 

-0.7 

(1.6) 

41.9 

-1.4 

(3.2) 

Hxameral  Breadth,  R 

6.7 

6.5 

-0.2 

(3.0) 

6.5 

-0.2 

(3.0) 

Femoral  Breadth,  R 

8.9 

8.6 

-0.3 

(3.4) 

8.5 

-0.4 

(4.5) 

Chest  Depth 

27.2 

26.2 

-1.0 

(3.7) 

25.8 

-1.4 

(5.1) 

Waist  Depth 

20.2 

19.1 

-1.1 

(5.4) 

18.9 

-1.3 

(6.4) 

Abdominal  Ext  Depth 

24.8 

23.6 

-1.2 

(4.8) 

2T73 

-1.4 

(5.6) 

Buttock  Depth 

24.3 

23.6 

-0.7 

(2.9) 

23.4 

-0.9 

(3.7) 

Thigh  Clearance 

14.6 

14.1 

-0.5 

(3.4) 

14.0 

-0.6 

(4.1) 

Shoulder  Length 

16.4 

15.3 

-1.1 

(6.7) 

15.3 

-1.1 

(6.7) 

Neck-Bust  Point  Lgth 

28.8 

28.0 

-0.8 

(2.8) 

27.4 

-1.4 

(4.9) 

Strap  Length 

72.1 

70.9 

-1.2 

(1.7) 

69.9 

-2.2 

(3.1) 

Interscye 

39.2 

37.2 

-2.0 

(5.1) 

37.2 

-2.0 

(5.1) 

Interscye,  Maximum 

54.7 

53.3 

-1.4 

(2.6) 

52.8 

-1.9 

(3.5) 

Back  Curvature 

47.6 

45.5 

-2.1 

(4.4) 

45.2 

-2.4 

(5.0) 

Waist  Back 

44.3 

42.9 

-1.4 

(3.2) 

42.9 

-1.4 

(3.2) 

Anterior  Waist  Lgth 

36.9 

35.9 

-1.0 

(2.1) 

35.8 

-1.1 

(3.0) 

Sleeve  Inseam 

48.2 

45.8 

-2.4 

(5.0) 

46.0 

-2.2 

(4.6) 

Spine-To-Scye  Lgth 

22.7 

21.6 

-1.1 

(4.8) 

21.4 

-1.3 

(5.7) 

Spine-To-Elbow  Lgth 

57.3 

56.4 

-0.9 

(1.6) 

56.3 

-1.0 

(1.7) 

Spine-To-Wrist  Lgth 

85.1 

83.9 

-1.2 

(1.4) 

83.7 

-1.4 

(1.6) 

Hand  Length 

20.1 

19.3 

-0.8 

(4.0) 

19.3 

-0.8 

(4.0) 

Hand  Breadth 

8.2 

7.9 

-0.3 

(3.7) 

7.9 

-0.3 

(3.7) 

Hand  Circumference 

19.8 

19.2 

-0.6 

(3.0) 

19.2 

-0.6 

(3.0) 

Foot  Length 

26.0 

25.4 

-0.6 

(2.3) 

25.4 

-0.6 

(2.o) 

Foot  Breadth 

9.8 

9.2 

-0.6 

(6.1) 

9.3 

-0.5 

(5.1) 

Head  Length 

19.5 

18.8 

-0.7 

(3.6) 

T5T9 

-0.6 

(3.1) 

Head  Breadth 

15.5 

14.8 

-0.7 

(4.5) 

14.8 

-0.7 

(4.5) 

Head  Circumference 

57.6 

56.1 

-1.5 

(2.6) 

56.2 

-1.4 

(2.4) 

Weight  in  pounds.  All  other  measurement  values  in  centimeters, 
sitting  height  subgroup  n=51. 


Large-long 
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APPENDIX  B 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING 
MALE  AND  FEMALE  ANTHROPOMETRY  FROM  BODY  WEIGHT  AND  STATURE 
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MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  AND  STATURE* 


MULTIPLE  PFGOESSION  EQUATION 


R 

WEIGHT  IN 

L3S  STATURE 

IN  MM 

SF  EST 

WEIGHT 

1 . fj  c a 

1. OOC^WT 

+ r 

. 0 OO^HT 

+ 

0.  CO 

0.00 

HEIGiT  (STATURE.) 

l.COO 

0. OGC^WT 

+ 1 

. C OO^HT 

0.00 

iJ.  00 

CE<VICALE  HEIGHT 

• 977 

. 097^WT 

.902^HT 

- 

96.60 

12.30 

ACROilON  HEIGHT 

.961 

. 221^WT 

.853^HT 

- 

98.24 

15.96 

RAOIALF  HEIGHT 

• 92A 

. 254^WT 

.634^HT 

- 

46.58 

17.41 

STYLION  HEIGHT 

• o43 

. 199^WT 

+ 

. 499»HT 

- 

53.72 

21.21 

DACTYLICN  HEIGHT 

.775 

. 185^WT 

+ 

.405^HT 

- 

78.25 

22.19 

SUPR^STERNALL  HGHT 

.976 

. 187^MT 

.833^HT 

- 

58.05 

11.90 

NIPPLE  HEIGHT 

.949 

-. 019^WT 

+ 

.806^HT 

- 

134.14 

16.52 

WAIST  HT-OHFHALION 

.925 

-.  159^WT 

+ 

.733^HT 

- 

2G7.06 

17.90 

ILIOCRISTALE  HT 

.914 

. 107^WT 

.690^HT 

- 

150.79 

19.50 

3UTTGCK  HEIGHT 

.570 

. OOl^WT 

.617^HT 

- 

193.6b 

21.65 

TROCH ANTERICN  HGHT 

.587 

-.  lOO^WT 

.642^HT 

- 

181.04 

20.  07 

GLUTEAL  FURRCW  HGT 

. 879 

-.  IIE^WT 

.539'^HT 

- 

213.92 

19.13 

CROTCH  HEIGHT 

.861 

-. 216»WT 

.613^HT 

- 

199.35 

21.05 

PATELLA  TCP  HlIGHT 

• 555 

. GIG^WT 

+ 

.352^HT 

- 

99.19 

13. 25 

KNEE  CIPC  HEIGHT 

.859 

. 019^WT 

+ 

. 342^HT 

- 

113.87 

12.74 

FIGULAF  HEIGHT 

• 645 

-. 012*WT 

+ 

.310^HT 

- 

109.53 

12.03 

CALF  HEIGHT 

.747 

. 028^WT 

+ 

.2b4^HT 

- 

117.62 

14,  77 

ANKLE  HEIGHT 

.472 

-. C26^WT 

+ 

. 092^HT 

- 

21.66 

10.13 

SITTING  HEIGHT 

.789 

• 104^WT 

+ 

.335^HT 

f 

230.63 

19.50 

EYE  HEIGHT/SITTING 

.739 

. Oei^WT 

.349^HT 

+ 

179.71 

20.31 

MIJSHOULOER  HT/SIT 

.715 

. 26C^WT 

+ 

. 261^HT 

+ 

137.25 

19.16 

ACROilON  H'*GHT/SIT 

• o66 

.284^WT 

.245^HT 

+ 

126.35 

21.29 

EL30W  REST  HGT/SIT 

.272 

. 28C^WT 

+ 

. 029^HT 

f 

151. C2 

25.09 

KNEE  HEIGHT/SITT^'G 

.387 

. 133^WT 

. 532^HT 

- 

54.15 

11.48 

POPLITEAL  HGHT/SIT 

. 355 

-. 191^WT 

.339^HT 

- 

131.32 

11.62 

3UTTCCK-KNEE  LNGTH 

.312 

. 419^WT 

+ 

.257»HT 

+ 

75.10 

15.74 

BUTTOCK-POFLITf  AL 

.729 

. 347^WT 

.224^HT 

f 

46.54 

17.61 

SHOULDER-ELPOW  LTH 

.753 

. 013^WT 

+ 

.207^HT 

- 

9.  04 

11.26 

ACRO^ION-RACIALE  L 

. 720 

. Oie^WT 

.195^HT 

- 

19.38 

11.81 

FLGOW-WRIST  LENGTH 

.738 

. H31^WT 

f 

.163^HT 

6.35 

9.51 

RAOI ^LL-STYLION  LH 

.703 

. 034^WT 

+ 

. 155^HT 

- 

12.64 

13.11 

ELGOW-GRIP  LENGTH 

.753 

. 021^WT 

.195^HT 

+ 

5.85 

10.61 

THUH3-TIP  REACH 

.630 

. IbC^WT 

+ 

.UOG'^HT 

+ 

55.14 

29.  14 

THUrt^-TlP  R**CH/XTD 

.E4  0 

. 155^WT 

.4-^3^HT 

f 

91.87 

34.69 

SLEEVE  INSEAX 

.719 

-. 145^WT 

.322^HT 

- 

59.99 

17.83 

3IACR0MIAL  BREADTH 

.432 

. 317^WT 

. 062*HT 

+ 

242.10 

17.  01 

GIOFLTCIC  ERPACTH 

. 81t 

1. C42^WT 

- 

. Obl^HT 

409.86 

15.17 

CHEST  breadth 

.764 

. 829^WT 

- 

.059^HT 

+ 

287.91 

13. 69 

WAIST  BROTH-CHFH**N 

. 870 

1 . Q65+WT 

- 

.OSO^HT 

265.84 

11.76 

HIP  BREADTH 

.309 

. 714^WT 

- 

.noi^HT 

+ 

230.82 

11.06 

HIP  3REAOTI-  SITT*'G 

.359 

.970^WT 

• 

. 035^HT 

+ 

271.33 

11.79 

EL30W  BROTH  BCNE/R 

.505 

. Q52^WT 

+ 

. Olo^HT 

+ 

33.38 

3.12 

F**ARH-F“ARR  BR**L)TH 

.729 

1. 443"^>IT 

- 

. 134^HT 

+ 

530.88 

25.90 

KNEE  eR‘*DTF  BONE/R 

• u‘t4 

. lll^WT 

.Q13^HT 

+ 

56.53 

3.44 

CHEST  DEPTH 

.792 

. 805^WT 

- 

• 082^HT 

251.73 

11.74 

WAIST  CEFTH-CMFH"N 

.8  05 

.940^WT 

- 

. 116^HT 

+ 

26A.98 

12.91 

BUTTOCK  OEPTH 

.851 

.922*WT 

- 

.094^HT 

+ 

247.30 

10.  77 

THIGH  CLEARANCE  HT 

.821 

. 603^WT 

- 

. 070^HT 

164.85 

7.88 

* Weight  in  pounds.  All  other  values  in  millimeters. 
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MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  AND  STATURE* 


MULTIPLE  REGRESSION  EQUATION 


variarl: 

R 

WEIGHT  IN 

LBS  STATURE  IN  MM 

SE  EST 

NICK  CIRC  -MAXIMUM 

.719 

. 715'^WT 

- 

. 061*HT 

366.93 

13.29 

shoulder  CIPCUM"CE 

.8-rl 

2. 463*WT 

- 

. lAE'^HT 

■f 

1000.43 

31.45 

CHEST  CIRCUMF"LNCE 

. 561 

2. 357*WT 

• 

.254*HT 

■f 

957.13 

32.30 

WAIST  rTR-CMPHAL'*N 

.593 

3. 469*WT 

- 

. 352»HT 

899.02 

33.19 

WAIST  riR-CMFH/SIT 

.866 

3. 443*WT 

- 

. 390*HT 

966.50 

37.38 

9UTT0CK  CIPCUMF"CE 

.932 

2. 574*WT 

- 

. 138-»HT 

783.56 

20.01 

9UTTCCK  CIRCUM/SIT 

.8  99 

3.  OSE'^WT 

- 

,179'^HT 

+ 

863.81 

29.40 

vertical  trunk  CIR 

.857 

2. 269^WT 

+ 

, 325'^HT 

+ 

710. 83 

36.83 

VERT  TRUNK  CIP/SIT 

. 61L 

1 . 910'^WT 

•f 

. 377»HT 

+ 

613.45 

40.34 

UPPER  THIGH  CIRCUM 

. 597 

2. 396»WT 

- 

. 213*HT 

•f 

6C  2.65 

19.62 

UDOER  THIGH  C/SIT 

.914 

2.  043'fWT 

- 

.193+HT 

566.47 

17.31 

KNEE  Clt^CUMFERENCE 

. 6‘+3 

. 532'^WT 

- 

. 0Q7»HT 

+ 

255.53 

10.99 

KNEE  CIRCUM"CE/SIT 

.695 

. 347*WT 

- 

. 000*HT 

+ 

246.  65 

11.01 

CALF  CIF.CUMF/RIGHT 

. Sil 

. 946*WT 

- 

. 081»HT 

350.66 

13.62 

ANKLE  CIRCUMF"lNCE 

.b95 

. 424»WT 

- 

. 010»HT 

+ 

168. OC 

9.  09 

SCYE  CIRCUMFERE NCl 

.742 

.932^WT 

- 

.015'^HT 

4- 

338.94 

18.63 

BICE3S  C-lXTEND/pT 

. 556 

1. 072»WT 

- 

. 137*HT 

•f 

36  3.85 

12.08 

BICEPS  C-FLEXED/RT 

.819 

. 984«WT 

- 

. IIE'^HT 

f 

354.71 

12.96 

EL30W  CIR-EXTENOED 

.736 

. SSe'^WT 

- 

. OEl'^HT 

f 

218.30 

8.36 

EL30W  CIRC-FLEXEC 

.60? 

. i446»WT 

. 026*HT 

4- 

168.63 

13. 94 

LOWER  ARM  C-FLEX5D 

.717 

. 56C*WT 

- 

. 023*HT 

4- 

2A0.41 

11.01 

WRIST  CIRCUMF"f  NCl 

.^39 

. 239''^WT 

. 009''HT 

4- 

117.76 

7.46 

SLVE  L/S^INE-SCYE 

.527 

. 435*WT 

•f 

. 0 07»HT 

4- 

196.61 

15.38 

SLVE  L/SPINL-::L30W 

.701 

. 333*WT 

+ 

. 206-»HT 

4- 

173.97 

18.56 

SLVE  L/SPINE-WRIST 

.759 

. 424^^WT 

+ 

. 356^HT 

4- 

203.17 

21.60 

shouldlr  length 

.359 

. 086»WT 

. 054*HT 

4- 

56.24 

11.77 

INTERSCYE 

.414 

. 312'^WT 

- 

. OTE'^HT 

4- 

374.08 

34.25 

INTERSCYE  f-AXIMUM 

. 685 

. ?68*WT 

. 059*HT 

f 

360.58 

21.97 

WAIST  pRONT-OMFH-n 

.584 

. 499'^WT 

f 

.058'^HT 

4- 

214.11 

17.97 

crotch  LGTH-C^FH*'N 

.725 

1 . 461+WT 

+ 

. 025*HT 

4- 

4C7. 28 

3C.54 

WAIST  P ACK-0MPHL**N 

.634 

. 165^WT 

. 198*HT 

4- 

90.29 

13.93 

foot  length 

.693 

. 092'^WT 

. 114*HT 

4- 

51.69 

8.57 

FOOT  BREADTH 

.507 

. 074»WT 

•f 

. 021*HT 

4- 

47.40 

4.  26 

BALL-OF-FOCT  CIRC 

.534 

.252*WT 

. C44»HT 

4- 

126.56 

10.00 

31-iMALLEOLAF  proth 

. 547 

. 059^WT 

. ul3^HT 

4- 

30.26 

3.20 

LAT"L  »^'ALLE0LUS  HT 

. 4t>3 

. 037*WT 

. r33*HT 

4- 

6.18 

4.80 

MEO"L  MALLECLUS  HT 

.44  4 

. 039*WT 

. 032»HT 

4- 

21.93 

5.09 

HAND  LENGTH 

.654 

. 028'^WT 

•f 

. C31^HT 

4- 

41.86 

6.21 

PALM  LENGTH 

.535 

. 019*WT 

. 043*HT 

4- 

27.94 

4.56 

HAND  9R/METACARCLE 

.404 

. OFt'^WT 

■f 

.uie'^HT 

4- 

49.22 

3.61 

HAND  C/METACARPALL 

. 539 

. 178»WT 

+ 

. 031*HT 

4- 

130.12 

7.90 

HAND  THlCK/META-3 

.271 

. 021'^WT 

•f 

. C03^HT 

+ 

18.91 

2.01 

HEAD  CIRCUMFERENCE 

.423 

. 236'^WT 

. 026*HT 

4* 

485.60 

12.92 

HEAO  LENGTH 

.293 

. 057*WT 

+ 

.017'^HT 

4- 

158.  61 

6.45 

head  br-acth 

.5  56 

. 032*WT 

- 

. 0 03'^HT 

4- 

1A7. C6 

5.16 

* Weight  in  pounds.  All  other  values  in  millimeters. 


45 


MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  AND  SITTING  HEIGHT* 


MULTIPLE  REGRESSION  EQUATION 


VARIABLE 

R 

WEIGHT  IN 

LBS  SIT  H 

EIGHT 

IN  MM 

SE  EST 

WEIGHT 

1.000 

1. OuC^WT 

+ c 

.OOO^SIT 

HT 

+ 

0.  00 

0.  00 

HEIGHT  (STATURE) 

.806 

.569^WT 

+ 1 

.355^SIT 

HT 

+ 

411.80 

3b.  58 

CERVICALE  HEIGHT 

.763 

.671^WT 

+ 1 

.133^SIT 

HT 

3U8.48 

37.55 

ACROHION  HEIGHT 

.754 

. 783^WT 

+ 1 

. 041^SIT 

HT 

+ 

346 . 04 

37.73 

RAOIALE  HEIGHT 

.763 

.629^WT 

-f 

. 838^SIT 

HT 

+ 

233 .00 

29.  50 

STYLION  HEIGHT 

.722 

.457^WT 

.71h»SIT 

HT 

121. 48 

27.  24 

OACTYLION  HEIGHT 

.682 

.377^WT 

.604^SIT 

HT 

+ 

43.24 

25.71 

SUPRASTERNALE  HGHT 

.769 

. 725^WT 

+ 1 

.P34^SIT 

HT 

+ 

362.47 

35.13 

NIPPLE  HEIGHT 

.708 

. 53C^WT 

+ 

.959^SIT 

HT 

306.62 

36.  89 

WAIST  HT-OMFHALION 

.606 

. 438^WT 

+ 

.726^SIT 

HT 

312. 30 

37.47 

ILIOGRISTALE  HT 

.611 

. 736^WT 

+ 

.534^SIT 

HT 

+ 

419. 26 

37. 97 

BUTTOCK  HEIGHT 

.535 

.612^WT 

.453^SIT 

HT 

+ 

373.27 

37.  04 

TROCHANTERION  HGHT 

.537 

.505^WT 

+ 

.516^SIT 

HT 

+ 

371. 56 

36.66 

GLUTEAL  FURROW  HGT 

.512 

. 464^WT 

+ 

.441^SIT 

HT 

319. 82 

34.39 

CROTCH  HEIGHT 

.484 

. 373^WT 

+ 

.477»SIT 

HT 

+ 

341.94 

36.27 

PATELLA  TOP  HEIGHT 

.537 

. 349^WT 

.270^SIT 

HT 

213. 57 

21.53 

KNEE  CIRC  HEIGHT 

.544 

•35C^WT 

. 263^SIT 

HT 

190.75 

20.86 

FIBULAR  HEIGHT 

.526 

. 284"^WT 

+ 

.244^SIT 

HT 

161. 65 

19.  15 

CALF  HEIGHT 

.472 

. 29C^WT 

+ 

.192^SIT 

HT 

+ 

126. 37 

19.60 

ANKLE  HEIGHT 

.287 

. 056^WT 

.OSl^SIT 

HT 

+ 

51.99 

11.01 

SITTING  HEIGHT 

1.000 

0.  OOL^WT 

+ 1 

.OGO^SIT 

HT 

+ 

0.03 

G.  00 

EYE  HEIGHT/SITTING 

.930 

-. 023»WT 

+ 

.891^SIT 

HT 

- 

16.  83 

11.  05 

HIOSHOULOER  HT/SIT 

.877 

.178^WT 

+ 

.695^SIT 

HT 

- 

32.75 

13.19 

ACROilON  H-GHT/SIT 

.823 

. 194^WT 

.672^SIT 

HT 

- 

48. 87 

16.21 

ELBOW  REST  HGT/SIT 

.563 

. 013»WT 

+ 

.459^SIT 

HT 

- 

178.64 

21.54 

KNEE  HEIGHT/SITT-G 

. 618 

. 4h  b*  WT 

.267^SIT 

HT 

+ 

231. 74 

19.59 

POPLITEAL  HGHT/SIT 

.L92 

. 1Q3»WT 

+ 

.311^SIT 

HT 

+ 

129.79 

19.50 

BUTTOCK-KNEE  LNGTH 

.646 

. 728^WT 

+ 

. 109^SIT 

HT 

+ 

376 . 5b 

20. 53 

BUTTOCK-POPLITEAL 

.575 

.613^WT 

f 

. 098^SIT 

HT 

+ 

305 . 82 

21.04 

SHOULDPR-ELBOW  LTH 

.505 

. 193^WT 

+ 

. 188^SIT 

HT 

+ 

151 . 35 

14.78 

acromion-raoiale  L 

.479 

. 192^WT 

+ 

.170^SIT 

HT 

+ 

lo7. 33 

14.92 

ELBOW-WRIST  LENGTH 

.497 

.179^WT 

+ 

.138^SIT 

HT 

140.71 

12.22 

RAOI ALE-STYLION  LH 

.4  56 

. 189^WT 

+ 

. lll^SIT 

HT 

132. 29 

12.  65 

ELBOW-GRIP  LENGTH 

.512 

. 188^WT 

*4- 

.177^SIT 

HT 

+ 

154. 69 

13.  87 

THUMB-TIP  REACH 

.485 

. 527^WT 

+ 

.356^SIT 

HT 

+ 

379. 83 

34.77 

THUMB-TIP  R“CH/XTD 

.455 

. 576» WT 

+ 

.396^311 

HT 

■f 

433 .40 

40.20 

SLEEVE  INSEAM 

.409 

.1h9*WT 

. 273»SIT 

HT 

205.42 

23.42 

BIACROMIAL  BREADTH 

.479 

. 335^WT 

¥ 

. lll^SIT 

HT 

+ 

246. 22 

17.  04 

BIOELTCIO  BREADTH 

.801 

1. Oll^WT 

- 

. G87^SIT 

HT 

383. C3 

15.32 

CHEST  BREADTH 

. 762 

. 813^WT 

- 

. lOb^SIT 

HT 

285. 03 

13.72 

WAIST  eROTH-OMPH“N 

. 873 

1. 058^WT 

- 

.165*SIT 

HT 

+ 

279.19 

11.60 

HIP  BREADTH 

.809 

.70  9^'WT 

+ 

.0 J4*SIT 

HT 

225.53 

11.  06 

HIP  BREADTH  SITT”G 

.657 

.954^WT 

- 

. 053^SIT 

HT 

-f 

261. 24 

11.84 

ELBOW  BROTH  BONE/R 

.485 

. Q59^WT 

+ 

. 024»SIT 

HT 

+ 

38.  08 

3.16 

F“ARM-F“ARM  RR”DTH 

.729 

1.416^WT 

- 

.255^SIT 

HT 

+ 

535. 33 

25.  87 

KNEE  BR^DTH  EONE/R 

.655 

. lir^WT 

.C31^SIT 

HT 

51,40 

3.  hO 

CHEST  DEPTH 

.798 

.795^WT 

- 

.166^SIT 

HT 

+ 

262. 3h 

11.61 

WAIST  DEFTH-OMFH**N 

.802 

. 91C^WT 

- 

.209^SIT 

HT 

260. 10 

13.  02 

BUTTOCK  DEPTH 

.839 

. 879^WT 

- 

. 144^SIT 

HT 

221.72 

11.15 

THIGH  CLEARANCE  HT 

.793 

. 55^^WT 

- 

.081^SIT 

HT 

144.83 

8.40 

* Weight  in  pounds.  All  other  values  in  millimeters. 
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MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  MEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  AND  SITTING  HEIGHT* 


MULTIPLE  FEGPESSION  EQU/iTION 


VARIABLE 

9 

WEIGHT  IN 

LBS  SIT  HEIGHT 

IN  mm 

S£  EST 

NECK  CIRC  -MAXIMUM 

.734 

,663^WT 

- 

. CSB^SIT 

HT 

+ 

32C . 8u 

13.58 

SHOULDER  CIRCUM"C£ 

.B37 

2. 392*WT 

- 

,2Q5*SIT 

HT 

4 

9B3. 19 

31.80 

CHEST  CIRCUMF"ENCt 

• 565 

2. 324*WT 

- 

.529*SIT 

HT 

4 

988 . 2m 

31.86 

waist  CIR-CMFHAL"N 

. 593 

3. 391*WT 

- 

.659^SIT 

HT 

4 

9C1. 37 

33.23 

WAIST  CIR-OMFH/SIT 

• 6 66 

3. 36C*WT 

- 

.726^SIT 

HT 

4 

9t>o.  99 

37.46 

BUTTOCK  CIKCUMF"CE 

.926 

2. 479*WT 

- 

. 162*SIT 

HT 

4 

7C6. 76 

20.83 

BUTTOCK  CIkCLM/SIT 

. 395 

2.971*WT 

- 

. 263^SIT 

HT 

4 

810.87 

29.95 

vertical  TRUNK  CIR 

.695 

2. 146^WT 

+ 

. 89?*5IT 

HT 

+ 

476.63 

31.92 

VERT  TRUNK  CIR/SIT 

.566 

i.73L^WT 

+ 1 

. 913*SIT 

HT 

4 

369.43 

76 

UPPER  THIGH  CIRCUM 

.877 

1. 96E*WT 

- 

. 274»SIT 

HT 

4 

5C2. 4 j 

21.23 

UPPER  THIGH  C/SIT 

.899 

1.93E^WT 

-> 

.264^SIT 

HT 

4 

488  . &■' 

16.67 

KNEE  CIRCUMFERENCE 

. 645 

, «2C*WT 

. 001*SIT 

HT 

4 

243 . 01 

11.00 

KNEE  CIRCUM-CE/SIT 

.855 

. 858*WT 

- 

. 0 17*SIT 

HT 

4 

259. 53 

11.00 

CALF  CIRCUMF/RIGHT 

.758 

. 892*WT 

- 

. 098^SIT 

HT 

4 

303. 36 

14.00 

ANKLE  CIRCUMF"ENCE 

.694 

. 40U*WT 

. GT7*SIT 

HT 

4 

147 . G3 

9. 11 

SCYE  CIRCUMFERENCE 

.741 

. 975*WT 

- 

. 0 21*SIT 

HT 

4 

333.96 

18.64 

BICEPS  C-EXTEND/RT 

.823 

. 9?3*WT 

- 

. 167^SIT 

HT 

4 

2P3. 03 

13.26 

BICEPS  C-FLFXEO/RT 

.792 

. 905^WT 

- 

.129*SIT 

HT 

4 

290.20 

13.77 

ELBOW  CIR-EXTENDED 

.732 

. 327^WT 

- 

. G T5*SIT 

HT 

4 

189. 52 

8.93 

ELBOW  CIRC-FLtXEO 

.599 

. 466*WT 

. C31*SIT 

HT 

4 

202.57 

13.98 

LOWER  ARM  C-FLEXED 

. ETt^^WT 

- 

.OUTSIT 

HT 

4 

215.23 

11.07 

WRIST  CIRCUMF"ENCE 

• 59h 

. 23?^WT 

,C33^3IT 

HT 

4 

1C7. 94 

7.43 

SLVE  L/SPINE-SCYE 

.529 

. .+  2E*WT 

. G29+SIT 

HT 

4 

183.62 

15 . 37 

SLVE  L/SPINE-ELBOW 

.612 

. 74C^WT 

+ 

.220*SIT 

HT 

4 

3Cb. 80 

2 G . 7 0 

SLVE  L/SPINE-WRIST 

• 042 

. 72C»WT 

4- 

. 344*SIT 

HT 

4 

462 .31 

26.96 

shoulder  LENGTH 

.331 

. 112^WT 

+ 

. G79^SIT 

HT 

4 

7 3.11 

11.89 

INTERSCYE 

.t.22 

. S24*WT 

- 

. 176*SIT 

HT 

4 

4 u 8 . 5 7 

3^*.  11 

INTERSCYE  MAXIMUM 

• o8  H 

. 336^WT 

+ 

.lOl^SIT 

HT 

4 

367.13 

22.00 

WAIST  FRO^T-C^'FH••N 

.633 

. 436^WT 

.221*SIT 

HT 

4 

122. Hi 

17.13 

CROTCH  LGTH-OMFH"N 

.734 

1 . :^73^WT 

+ 

. 1 96*SIT 

HT 

4 

29h. 03 

30.12 

WAIST  BACK-OMPHL"N 

.o31 

. 1h9^WT 

■t 

.456*3IT 

HT 

4 

13.18 

17.38 

FOOT  LENGTH 

• 5 5 6 

. 177*WT 

. 125*SIT 

HT 

4 

123. 27 

9.83 

FOOT  BREADTH 

.i^94 

. Q32*WT 

. 0 34»SIT 

HT 

4 

51. 60 

4.  30 

3ALL-0F-F0CT  CIRC 

.575 

. 271'^WT 

+ 

. C69*SIT 

HT 

4 

136.77 

10.03 

BI-MALLEOLAR  BROTH 

• 93  0 

. '^t)E*WT 

,031^SIT 

HT 

4 

32. 86 

3.23 

LAT"L  MiALLECLUS  HT 

.3  58 

. L6C*WT 

+ 

. C 37*SIT 

HT 

4 

25.21 

5.  00 

MED"L  MALLECLUS  HT 

. 43^4 

. j4e»WT 

. C57*3IT 

HT 

4 

23 . 99 

5.12 

HAND  LENGTH 

. 495 

. E39^WT 

. C89*SIT 

HT 

4 

92  .oO 

7.12 

PALM  LENGTH 

.411 

. 0B2*WT 

■f 

. 047^SIT 

HT 

4 

55.  85 

4.  94 

HAND  BR/METACARPLE 

. 433 

. 069^WT 

+ 

. 026*3IT 

HT 

4 

52 . 47 

3.63 

HAND  C/METACARPALE 

• 53  4 

. ise^wT 

+ 

. Op2»SIT 

HT 

4 

134. 38 

7.93 

HAND  THICK/META-3 

.276 

. 021^WT 

.0G7*SIT 

HT 

4 

17.87 

2.  01 

HEAD  CIRCUMFERENCE 

.^26 

. 236^WT 

+ 

. 056*SIT 

HT 

4 

481 . 7h 

12.90 

HEAD  LENGTH 

.296 

. 0E9^WT 

•f 

,C34^SIT 

HT 

4 

157.02 

6.  44 

head  BRE ACTH 

.3  05 

. C7e^WT 

- 

. 0 Q2*SIT 

HT 

4 

143 . 96 

5.16 

* Weight  in  pounds.  All  other  values  in  millimeters. 
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MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  AND  STATURE* 


multiple  pjgr^-SSion  equation 


VARIABLE 

V 

WFIGHT  IN 

LBS  STATUkE 

IN 

SF  EST 

WEIGHT 

1 . j G C 

1.  OOC^WT 

+ c 

. OGO^HT 

4 

. CO 

G.  00 

STATURf 

1 • 0 J c 

o.Qjc^m 

+ 1 

. 0 jO^HT 

- 

.00 

0.  OG 

STATURE,  MAXIMU-^ 

• 998 

. 009^WT 

+ 1 

. COO^HT 

4 

5.61 

3.82 

CERVICAL'^  HEIGHT 

• 977 

. G94^WT 

+ 

. 884^HT 

- 

5 3.74 

11.65 

acrohial  height 

. 95^ 

. 192^WT 

+ 

. 8h7^HT 

- 

78. 6h 

15.32 

SUORASTcRNALE  HGHT 

• 974 

.155^WT 

4 

.836^HT 

- 

55.34 

12.09 

BUST  POINT  H-I&HT 

.928 

-. 159^WT 

+ 

.828^HT 

- 

1 3 9 . 1 r 

19.46 

waist  HEIGHT 

.914 

. C38^W1 

+ 

.679^HT 

- 

102.62 

13.29 

A300MINAL  EXT  HGT 

.399 

174»4T 

4 

.636^HT 

- 

158.93 

19. 4C 

TROCHANTERIC  HGHT 

.832 

. 323^WT 

4 

.6G2^HT 

- 

152.39 

22.35 

BUTTCCK  H.:iGHT 

.8^8 

. G57^WT 

4 

.?79^HT 

- 

12ii.  C7 

22. 08 

GLUTEAL  FURROW  HGT 

. 83? 

-. 24b^WT 

4 

.581^HT 

- 

182.96 

22.10 

TISIALt  HEIGHT 

.767 

-. 022^WT 

4 

. 315^HT 

- 

67.29 

14.67 

CROTCH  HEIGHT 

.849 

-. 373^WT 

4 

.?31^HT 

- 

166.86 

21.26 

ANKLE  HEIGHT 

.306 

-. OOb^^T 

4 

. n70^HT 

- 

.76 

12.89 

LAT"L  HALLECLUS  HT 

. 426 

. CIC^WT 

4 

. C4Q^HT 

4 

1.33 

5.31 

SITTING  HT, RELAXED 

.783 

. {)96^WT 

4 

.410^HT 

4 

166.51 

20.21 

SITTING  HEIGHT 

.633 

. 147^WT 

4 

. 401^HT 

4 

187.35 

18.88 

EYt  HEIGHT, SITTING 

.740 

. 142^WT 

4 

. 355^HT 

4 

144.16 

20.57 

MIOSHOULDER  HT,SIT 

.729 

. 259^WT 

4 

. 279^HT 

4 

94.66 

16.19 

WAIST  HGHT, SITTING 

.*452 

. 240^*^t 

4 

. oao^HT 

4 

72.25 

15.47 

ELBOm  rest  HEIGHT 

.213 

. 107  + W0 

4 

. 068^HT 

4- 

1C  3.69 

24.  05 

POPLITEAL  HEIGHT 

.728 

- . 0?7^WT 

4 

.229^HT 

4 

41.96 

12.76 

BUTTCCK-POFLIT*'L  L 

.70? 

. ‘=C5^WT 

4 

.226^HT 

4 

46.89 

19.66 

BUTTCCK-KNEE  LNGTH 

.339 

.631^WT 

4 

. 244^HT 

4 

97. 77 

l4. 33 

ACROHION-RACIALE  L 

.728 

. 076^i^T 

4 

. 135^HT 

4 

. 36 

11. 15 

RAJIALl-STYLION  L 

.666 

. C?4»WT 

4 

.1 43»HT 

- 

9.36 

10.20 

THUMB-TIP  REACH 

.65? 

. 289^WT 

4 

. 375^HT 

4 

97.  05 

29.30 

THUME-TIP  , EXTENDED 

.622 

. 396^WT 

4 

. 439*HT 

4 

76.94 

38.19 

OVERHEAD  REACH 

. 225^WT 

+ 1 

. ISl^HT 

4 

48.59 

44.69 

NECK  CIRCUHFERENCF 

.582 

. 582^;n 

4 

. 0 33^HT 

4 

257.91 

13.63 

SHOULDER  CIRCUNFEk 

• 84  5 

2. 843^WT 

- 

.133^HT 

4 

857.47 

27.46 

CHEST  CIRC  AT  SCYE 

.819 

2.7G6»WT 

- 

. 157^HT 

4 

752. 5C 

28.47 

BUST  CIRCUMFERENCE 

• 3 24 

3. 179^WT 

- 

. 2'^4^HT 

4 

855.65 

32.33 

CHEST  C BELOW  BUST 

• 8 0 6 

2.6?8^WT 

- 

.150^HT 

4 

654.74 

28.83 

WAIST  CIRCUHF'^RNCt. 

• 84  6 

i. llb^^T 

- 

.204»HT 

4 

6C6.52 

29.21 

ABDOMINAL  EXT  CIRC 

.821 

4. 064^WT 

- 

.301*HT 

4 

826.51 

41.55 

HIP  C-7"**PLW  WAIST 

.933 

3. ?C4^WT 

- 

. Ibb^HT 

4 

7f  8.46 

24.  02 

HIP  c-9""eLw  waist 

.395 

3.513^m 

- 

.156^HT 

4 

758.36 

26.  81 

UPPER  THIGH  CIFCUM 

.367 

?. 431^WT 

- 

.178^HT 

4 

5?7.67 

21.00 

KNEE  CIRCUNFLRtNCr 

.322 

1. 17C^WT 

- 

. G26^HT 

4 

25c. 69 

12.92 

CALF  CIRCUM,  RIGHT 

.763 

1 . 125^WT 

- 

. C55^HT 

4 

267.29 

14, 53 

ANKLE  CIRCUMFEF.NCE 

.593 

. 437^WT 

4 

. 012^HT 

4 

136.16 

10.38 

VERTICAL  TRUNK  CIR 

.822 

2. 64t^WT 

4 

.319^HT 

4 

691.15 

39.15 

vertical  TRK  C,SIT 

.811 

2. 072*WT 

4 

. 436^HT 

4 

529.70 

38.36 

BUTTCCK  CIRC,  SIT 

.912 

3.594^WT 

- 

. 143*HT 

4 

774.24 

25.00 

SCYE  ClRCUMFERENCi. 

.778 

1.12j^WT 

- 

. C26^HT 

4 

270.36 

14.37 

AXILLARY  ARM  CIRC 

. ^90 

1. 39Q^WT 

- 

.mo^HT 

4 

325.20 

12.32 

BICEPS  C,RELAXPQ,R 

. f^l 

1. 404^WT 

• 

. 153^HT 

4 

324,94 

11.  2d 

BICEPS  C, flexed,  R 

. 865 

1. 40C^W1 

- 

. 143»HT 

4 

321.98 

11.63 

* Weight  in  pounds.  All  other  values  in  millimeters. 
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MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  AND  STATURE* 


MULTIPLE  Rf.GREiSION  EGU/5TI0N 


VARIABLE 

R 

WEIGHT  IN 

LBS  STATURE 

IN  RM 

SE  EST 

TL304  CIRC,  FLEXED 

. 53C^WT 

+ 

¥ 

130.69 

14.45 

forearm  c,  relaxed 

.820 

.746^WT 

- 

. 0 39^HT 

¥ 

202.84 

7.88 

forearm  c,  flexed 

.790 

. 737^WT 

- 

.035»HT 

¥ 

211.29 

9.32 

WRIST  CIRCUMFERNCL 

.b58 

. 242'^WT 

f 

. Olb^HT 

¥ 

89.47 

3.36 

iiAc -jovial  GREADTH 

.5  45 

. 346*WT 

f 

. 073^HT 

¥ 

195.13 

13.75 

3IDELTCI0  3REACTH 

.311 

1.241^WT 

- 

.Oob^HT 

¥ 

368.33 

13.53 

CHEST  PREACTH 

.71G 

. 59C^WT 

- 

.Q42»HT 

¥ 

235. C7 

13.49 

BUST  PT-OUST  PT  ER 

.505 

.617^WT 

- 

.036^HT 

¥ 

115.66 

12.40 

WAIST  BREADTH 

. 77  ^ 

.9o5^WT 

- 

. 036^HT 

¥ 

176.76 

12.27 

HIP  3READTH 

.774 

1. G91*WT 

- 

. 032»HT 

¥ 

26  2.6C 

IM.  04 

THIGH-THIGH  BR,SIT 

. «lt 

1. 577*WT 

- 

. lld^HT 

¥ 

37  2.40 

16.74 

HUMERAL  3REACTH,  R 

.t?33 

. 072^WT 

+ 

.014»HT 

¥ 

29.06 

2.48 

FEMORAL  BREADTH,  R 

.496 

.lie^WT 

.035^HT 

¥ 

52.93 

3.92 

CHEST  DEPTH 

.770 

1. 013»WT 

- 

.076^HT 

¥ 

^30.77 

12.32 

WAIST  DEPTH 

.773 

. 392^  'iT 

- 

. 07b^HT 

¥ 

182.43 

10.60 

A300.MIMAL  EXT  DPTH 

.530 

1. 213^WT 

- 

.105^HT 

¥ 

22m. 95 

11. 81 

BUTTOCK  DEPTH 

. 5 3b 

1. 021^WT 

- 

. 079»HT 

¥ 

210.19 

9.  83 

THIGH  CLEARANCF 

.716 

. GIC^WT 

. C 15»HT 

¥ 

35.29 

6.74 

SHOULDER  LENGTH 

.377 

. 06e^WT 

. C52^HT 

¥ 

63.35 

9.46 

NECK-3UST  FCINT  L 

.574 

.o36^WT 

- 

.C15^HT 

¥ 

196.12 

15.47 

STRAP  LENGTH 

.65^ 

1.592^WT 

- 

.023»HT 

¥ 

486.61 

29.64 

INTERSCYE 

.546 

. 391^WT 

- 

.055^HT 

¥ 

325.79 

20.44 

INTERSCYE,  MAXIMUM 

.557 

1. Oll^WT 

¥ 

. 0h4^HT 

¥ 

294.19 

27.30 

BACK  CURVATURE 

.bl5 

1. 235»WT 

- 

. 062^HT 

¥ 

38  4.41 

24. 07 

WAIST  HACK 

.536 

¥ 

.220^HT 

¥ 

52.11 

17.96 

ANTERIOR  WAIST  LTH 

.:>23 

. 354^WT 

¥ 

. 097^HT 

¥ 

133. 4A 

lb. 67 

SLEEVE  INSEAM 

.715 

13L^WT 

¥ 

. 511^HT 

- 

40. C5 

16.86 

SPINE-TO-SCYE  LGTH 

. 431 

. 333»WT 

¥ 

. OlO^HT 

¥ 

145.76 

12.24 

SPIN -:-TO-cLPCW  LTH 

.722 

. 41o^WT 

¥ 

.211^HT 

¥ 

136.46 

16.65 

SPINI-TO-WRIST  LTH 

.732 

• 45  4*  W T 

¥ 

. 352^HT 

¥ 

167. 2C 

2 0.69 

HAND  LENGTH 

.60  6 

. 051^WT 

¥ 

. C39'^HT 

¥ 

33.77 

7.63 

HAND  BREADTH 

. 07C^MT 

¥ 

.^14^HT 

¥ 

4 ^.4b 

3.46 

HAND  CItrCUMFERENCE 

.509 

. 23C^WT 

¥ 

. 021^HT 

¥ 

119.37 

7.81 

FOOT  LENGTH 

.712 

. 135^WT 

¥ 

. ll^^HT 

¥ 

45.  C6 

7. 92 

FOOT  BREADTH 

.^29 

. 085^Wr 

¥ 

.G17*HT 

¥ 

5C.5S 

4.50 

HEAD  LENGTH 

. G77^WT 

¥ 

. ''^25^HT 

¥ 

134.26 

b.  35 

HEAD  BREADTH 

.290 

. 109^WT 

- 

. C 03^HT 

f 

135.41 

5.69 

HEAD  CIFCUMFERt  NCE 

.4?S 

. 31C^WT 

¥ 

.044^HT 

+ 

m36.21 

14.69 

* Weight  in  pounds.  All  other  values  in  millimeters. 
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MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  AND  SITTING  HEIGHT* 


MULTIPLE 

F 

EGRESSION 

EQUA7I0N 

VARiaSLE 

R 

WEIGHT  IN 

LPS  sit  HEIGHT 

IN 

SE  ES7 

WEIGHT 

l.OJO 

1. OOG^WT 

+ c 

• OOO^SIT 

H7 

4 

.00 

D.  00 

STATURE 

.818 

.693^WT 

41 

.342^SIT 

H7 

4 

383.91 

34.54 

STATURE,  MAXIMUM 

.820 

. 693^WT 

+ 1 

.351^SIT 

H7 

4 

362. 60 

34.  46 

CERVICALE  HEIGHT 

.780 

.772^WT 

41 

.117^SIT 

H7 

4 

337.97 

34.56 

ACROMIAL  HEIGHT 

.765 

. 865^WT 

41 

• C43^SIT 

H7 

4 

315.68 

35. 32 

suprasternale  HGHT 

.776 

. 81C^WT 

41 

. 040^SIT 

H7 

4 

326.38 

33.42 

BUST  POINT  HEIGHT 

.690 

. 544^WT 

+ 

.971»STT 

H7 

4 

282. 89 

37. 72 

WAIST  HEIGHT 

.650 

. 721^WT 

+ 

.680^SIT 

H7 

4 

329. 02 

34, 18 

ABDOMINAL  EXT  HGT 

.589 

.562^WT 

4 

.639^SIT 

H7 

4 

313. 10 

35.75 

TROCHANTERIC  HGHT 

.553 

.724^WT 

4 

.500^SIT 

H7 

4 

3C6. 73 

35.26 

BUTTOCK  HEIGHT 

.552 

.77C^WT 

4 

.439^SIT 

H7 

4 

3^8.28 

34,72 

gluteal  furrow  HGT 

.477 

. 471^WT 

4 

.437^SIT 

H7 

4 

292.67 

34,81 

TIBIALE  HEIGHT 

.502 

. 354^WT 

4 

.250^SIT 

H7 

4 

160 . 52 

2C.  55 

CROTCH  HEIGHT 

.523 

. b5C'^WT 

4 

.430^SIT 

H7 

4 

294. 03 

34.35 

ANKLE  HEIGHT 

.220 

. 06L^WT 

4 

.075^SIT 

H7 

4 

40 . 25 

13.21 

LAT”L  MALLEOLUS  HT 

.347 

. 940^WT 

4 

.051^SIT 

H7 

4 

16.59 

5,51 

SITTING  HT, RELAXED 

. 968 

-.  037^WT 

41 

. OOS^SIT 

H7 

- 

IG  . 81 

8.  13 

SITTING  HEIGHT 

l.QOC 

3.  OOC^WT 

41 

. COO^^SIT 

H7 

- 

.00 

0,0  0 

EYE  HEIGHT, SITTING 

.928 

. OOZ^WT 

4 

•894^SIT 

H7 

- 

28.89 

11.43 

MIDSHOULOEP  HT,SIT 

.585 

. 153^WT 

4 

.701^SIT 

H7 

- 

39.15 

12.38 

WAIST  HGHT, SITTING 

.573 

• 161^WT 

4 

.264^SIT 

H7 

- 

12.67 

14,21 

ELBOW  REST  HEIGHT 

.553 

-.197^WT 

4 

.473^311 

H7 

- 

153.02 

20.43 

POPLITEAL  HEIGHT 

. 447 

. 26C^WT 

4 

. 168^SIT 

H7 

4 

233.36 

16.64 

BUTTOCK-POPLIT"L  L 

.56  8 

. 886^WT 

4 

. 056^SIT 

H7 

4 

316.17 

22.71 

BUTTCCK-KNEE  LNGTH 

.7j3 

l.G36^WT 

4 

.105^311 

H7 

4 

356. 71 

16.74 

ACROMION-RAOIALE  L 

.517 

• 287^WT 

4 

. 158^SIT 

H7 

4 

138. 32 

13.91 

RADI ALE-STYLION  L 

.438 

. 2C8^WT 

4 

. lll^SIT 

H7 

4 

112.36 

12.30 

THUM3-TIP  REACH 

.431 

. 74G^WT 

4 

.294^SIT 

H7 

4 

395. 02 

33.98 

THUMB-TIP, EXTENDED 

.439 

• 843^WT 

4 

•433^SIT 

H7 

4 

360 . 50 

42.  56 

OVERHEAD  REACH 

.652 

1. 267^WT 

41 

• 343^SIT 

H7 

4 

681.62 

64.89 

NECK  CIRCUMFERENCE 

• 5 84 

.559^WT 

4 

• 031^SIT 

H7 

4 

239. 48 

13.61 

SHOULDER  CIRCUMPER 

.841 

2.761^WT 

- 

.IPC^SIT 

H7 

4 

815. 06 

27. 73 

CHEST  CIRC  AT  SCYE 

.812 

2. 6uD^WT 

- 

.214^SIT 

H7 

4 

694.63 

28. 97 

BUST  CIRCUMFERENCE 

.616 

3. 062^WT 

- 

.342»SIT 

H7 

4 

8G0. 3C 

32. 93 

CHEST  C BELOW  BUST 

.802 

2.535^WT 

- 

.235^SIT 

H7 

4 

621.70 

29.10 

WAIST  CIRCUMFEPNCE 

. 845 

3. D55^WT 

- 

.362^317 

H7 

4 

592.98 

29. 32 

abdominal  EXT  CIRC 

.809 

3. 856^WT 

- 

.406^317 

H7 

4 

713. 13 

42.  80 

HIP  C-7""BLW  WAIST 

.897 

3. ISl^WT 

- 

.194^SI7 

H7 

4 

697 . 14 

24,71 

HIP  C-9""eLW  WAIST 

.687 

3.  ‘"ll^WT 

- 

.108^317 

H7 

4 

623. 65 

27.79 

UPPER  THIGH  CIRCUM 

.355 

2.354^WT 

- 

.235^SI7 

H7 

4 

456 . 6o 

21 . 91 

KNEE  CIRCUMFERENCE 

. 32  C 

1. 144^ WT 

.027^317 

H7 

4 

240 . 37 

12.96 

CALF  CIRCUM,  RIGHT 

.755 

1. 062^WT 

- 

.046^317 

H7 

4 

246. 03 

14.74 

ANKLE  CIRCUMFERNCE 

.601 

.414^WT 

4 

. 049^SI7 

H7 

4 

116 . 22 

10.  31 

VERTICAL  TRUNK  CIR 

.671 

2.4ll^WT 

4 

.924^317 

H7 

4 

446.66 

33. 71 

VERTICAL  TRK  C,SIT 

.676 

1 . 885^WT 

41 

. 118^SI7 

H7 

5 C5 . 93 

31.61 

BUTTOCK  CIRC,  SIT 

.906 

3. 434^WT 

- 

.125^317 

H7 

4 

670. 31 

25. 80 

SCYE  CIRCUMFERENCE 

.777 

1. lu2^WT 

- 

. 033^SI7 

H7 

4 

259. 24 

14.  40 

AXILLARY  ARM  CIRC 

.820 

1.279^WT 

- 

. 174^SI7 

H7 

4 

260 . 72 

13.  39 

BICEPS  C, RELAXED, R 

. 83S 

1.293^WT 

• 

.199^317 

H7 

4 

262. 04 

12.51 

8ICERS  C, flexed,  R 

.838 

1. 3ul^WT 

- 

. 192^SIT 

H7 

4 

2bD .48 

12.65 

* Weight  in  pounds.  All  other  values  in  millimeters. 
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MULTIPLE  REGRESSION  EQUATIONS  FOR  PREDICTING  WOMEN'S 
ANTHROPOMETRIC  DIMENSIONS  FROM  BODY  WEIGHT  AND  SITTING  HEIGHT* 


mULTIPl"  P.'GPESSIOM  equation 


vAPiaeit. 

WEIGHT  ir 

>1 

LBS  SIT  H 

EIGHT 

IN  MK 

SE  5ST 

EL  ’ON  CIPC,  FLEXED 

.579^WT 

+ 

•039^SIT 

HT 

+ 

162.45 

14.58 

FOxEARh  C,  RtLAX'O 

. 719^WT 

- 

.CBl^SIT 

HT 

187.35 

8.00 

FOPEARP  C , FLe  XEC 

. 752^WT 

- 

. G53^SIT 

HT 

+ 

197.73 

9.41 

WRIST  LIRCU''FERNCE 

.^39 

.24t^WT 

+ 

. 0 34^SIT 

HT 

+ 

89.24 

5.35 

3IAC=?CMAL  CREAOTH 

.922 

.399'^WT 

+ 

.G98^SIT 

HT 

•f 

223.47 

13.98 

3IDEwTOIO  OREADTH 

.505 

1.  196^WT 

- 

.G91^SIT 

HT 

343.98 

13.71 

CHEST  EREACTH 

.704 

. 352^WT 

- 

.0-47^SIT 

HT 

+ 

211.98 

13.59 

OUoT  PT-3UST  FT  3R 

.oOC 

. 614^WT 

- 

.G73^SIT 

HT 

+ 

169.58 

12.  33 

WAIST  EREACTH 

.779 

.965^WT 

- 

. 073^SIT 

HT 

+ 

181.32 

12.24 

Hio  breadth 

.77G 

1. 022^WT 

+ 

. OOS^SIT 

HT 

213. 05 

14. 13 

THIGH-THIGH  PP,SIT 

.737 

1. 424^WT 

- 

. 380+SIT 

HT 

+ 

269.31 

17.65 

H'JHERAL  preacth,  R 

.17  7 

. 379^WT 

+ 

. 023»SIT 

HT 

31. 8u 

2.51 

FE'to^AL  ePEACTH,  R 

.49::^ 

. 119^WT 

+ 

.CIB'^SIT 

HT 

+ 

53.50 

3. 92 

CHEST  DEPTH 

.767 

.986*WT 

- 

. ITO^SIT 

HT 

222.24 

12.  39 

WAIST  DEPTH 

.765 

. 35t»WT 

- 

. 124^SIT 

HT 

167. 17 

10.78 

A9D0XINAL  EXT  CPTH 

. S25 

1. 174*WT 

- 

.173»SIT 

HT 

+ 

211. 43 

11.99 

8UTTCCK  OEFTH 

.325 

.977^WT 

- 

.lld^SIT 

HT 

+ 

188. 19 

10.13 

THIGH  CLEARANCE 

.71h 

. 55L^^T 

- 

. 012»SIT 

HT 

+ 

64.74 

8.77 

shoulder  length 

.333 

. IGl^WT 

+ 

. G73»SIT 

HT 

+ 

71.16 

9.  61 

MECK-PUST  FCINT  L 

.5“^5 

. 64C^WT 

+ 

.013^SIT 

HT 

+ 

162. 00 

15.49 

STRAP  L“NGTH 

• 5 6 

1. 486^WT 

+ 

. OSB^SIT 

HT 

+ 

404. 74 

29.69 

INTERSCYE 

.539 

.844^HT 

- 

. C63»SIT 

HT 

+ 

297. 23 

20.56 

INTERSCYE,  PAXIMUH 

.556 

1.02  W T 

+ 

. C72^SIT 

HT 

+ 

3C1. Cp 

27.32 

3ACK  CURVATURE 

. U 1 U 

1. 197^WT 

- 

. 077^SIT 

HT 

•f 

336. 39 

24.  18 

WAIST  PACK 

.b37 

-. Oil^WT 

•f 

. 467"^SIT 

HT 

+ 

9.  05 

16.70 

ANTERIOR  WAIST  LTH 

.*=^79 

. 312^ WT 

+ 

. 2‘49^SIT 

HT 

•f 

62. 72 

15.95 

SLEEVE  INS=^A>- 

. 192^WT 

f 

. 248^5IT 

HT 

2C4.69 

22.  09 

SPINi-TO-SCYE  LGTH 

.432 

. 332^WT 

. 021^SIT 

HT 

143.23 

12.24 

SDINE-TC-ELECW  LTH 

.624 

.621»WT 

+ 

.222»SIT 

HT 

+ 

263.  t>7 

18.  80 

S°INE-TC-WPIST  LTH 

.623 

. 84E»WT 

+ 

. 311»SIT 

HT 

•f 

421. 49 

25.95 

HAND  LENGTH 

. 4o 4 

. 136» 

+ 

.091^SIT 

HT 

+ 

66.67 

9.49 

HAND  breadth 

.439 

. CSC^WT 

+ 

. 019^SIT 

HT 

4- 

49. 03 

3.50 

hand  CIFCU^F'^R-NCE 

. j 3 

. 243-^WT 

f 

. C30^SIT 

HT 

+ 

126.58 

7.  84 

FOOT  LENGTH 

.592 

. 235^WT 

+ 

.122^SIT 

HT 

4- 

106. 42 

9.  09 

FOOT  BREAGTH 

.434 

. 1C2»WT 

+ 

.C17^3IT 

HT 

4- 

61. 32 

4.55 

HEAD  LENGTH 

.337 

. 091*WT 

+ 

. C 36»SIT 

HT 

4- 

141. 82 

b.  39 

HEAD  BPEACTH 

.290 

. 105»WT 

- 

. nni^siT 

HT 

+ 

132. 62 

5.69 

HEAD  CIRCUf'FEPENCL 

.^19 

.335^WT 

+ 

. 0d7»SIT 

HT 

4- 

448.97 

14.74 

* Weight  in  pounds.  All  other  values  in  millimeters. 
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